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Impact Testing of Plastics: 


ages for Large Plastic Strains and C Combined Stresses, by Joseph Marin 
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LABORATO! RY 


Gent 


EQUIPMENT 


. . provides with the | most 
‘complete line of modern designed (Many 
for specimen mouni ring and prepara- meetin 
tion available anyw here in the world. This — tee on 
finely made equipment has been developed Meetin 


whol 
Howev 
nittee 
during 


-off machines, mouldin presses, and grinders to” 
mechanical or e lectrolytic polishers i is included in 
sta 
] 
‘setting up “complete laboratories or (2) to 
THE BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT items to present equipment the metallurgists will concert 


MOUNT find in the Buehler line of coordinated « equipment ineludi 


with speed and accuracy. desirab 
Write for bulletin of new equipment or infor- annual! 
mation any specific item. We invite correspond- a 
relative to setting up complete laboratories standai 
— suitable for any particular requirement upon p 
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“Many N 
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shee on Standards held its usual fall 
meeting at A.S.T.M. Headquarters in 
| Philadelphia on September 22 and ac- 
cepted a large number of ‘Tecommend: i- 
tions submitted to it by mar many | of the | 
Society committees. The accompany- 
4 ing table lists the titles of the — 
| tions and methods ¢ on which the Adminis- 
trative C ommittee took action, and fur- 
ther on in this article will be found de. e- 
tails as to the nature of the revisions 
being ms ade and the scope of new tenta-_ 
tives accepted. _ All of the new tenta- 


tives ‘and revisions will be published ia | 


the appropriate volumes of the 
Book of A.S.T.M. Standards 
Generally the Administrative C om- 
mittee on Standards 1 meets but | once 
year—about— two months after. the 
Annual Meeting. It can ‘more 
often if there is need for such a meeting. 


1949 


(Many members may recall the special 
meeting of the Ac Commit- 
tee on standards during the Annual 
Meeting in New > York in 1945 when 
travel restrictions permitted the Society 
tohold only a General Business Session.) 
However, it can and does act on com- 
mittee recommendations cat any time 
during the year by letter ballot of the 
The Administrative Committee has 
ior its functions broadly | (1) to ) promote 
the standardization work of the Society; 
2) to consider means of general policy 

concerning standardization activities, 
including re lationship w ith similar activi- 
ties of other bodies; (3) to consider the 

iesirability of expansion of standardiza- 
| tion work into new fields; (4) to review 
annually: the progress in the Society's 

standardization work; sad (5) to pase 


of. itives, or 
proposed amendments of existing stand- 


itds offered betw een annual mee | 


of the Socie ty in accordance with pro- i 
Visions of 


Gaseous Fock, Road Pavin: g Materials, and 


Asbestos-Cement Siding Shingles 


| 


(C225 -49 T)2 
st for R esistanc e of | G ‘lass 


c rte 
ccepte 


ications anc 


erro-Alloys, Asbestos- Products, 
Testing Methods 


ctions on 


s by the A M. Administrative Committee on | Standards pein 


Tentatives ‘Tes isic 
entative Revisions of Standa rds 


Ferroboron (A 323 — 49 T).! 
Ferrotitanium (A 324 49 T). ie 
Ashestos- Cement Flat She ets (CR ) 


Structural Clay Nor Non- Load- -B 

: Structural Clay Fk loor Ti Tile | (C37 57 39). 


M of Tek fers 


Compressive Strength of Hy draulie Ce- 
ment Mortars (C 109-47). 
De ‘termination of Bitumen (D 4 — 42) A 
Seo ured W , in Wool ool in the 


__Grease (D 584 47). 
vended Practices 
Paving “Plant Inspection 
(D290 ~ 39). 


a evision of Reversion to 
pat 

Speci. for: 


| 


Salts an 
(A 146- 


ed She 


Clapboards (C 223-49T). 
Fine Aggregate for Sheet and 
Bituminous C onet rete Pav ements 


of: 


“in on by of 
Filr meter (B 244-49 T 
Sampling Glass Containers (C 
Test for Resistance of G ies Containe rs ii 


Compounds 


Aluminum- Base Alloy Permanent Mold 

Test for Resistance of Glass Containers Castings (B 108 — 48 T). 

Copper- Base (Brass) Alloy Castings: 

Base Alloys Form 

- for Sand C ‘astings, Die Castings, and 

Perm: anent Mold Cc astings Bw 9- 

Clay acing: ‘Tile | (C 212 


A.S.T.M. T (E1-48T). 


Testing Tall Oil (D 803-44). 
Test for Chlorine in Lubricating Oils by 
Bomb Method (D 808-—44T). 
Compression Testin Metallic Ma- 

at terials: (E 9-46 T 


Gaseous Fuels (D 1070-49 T). 
_ Measurement of Gaseous Fuel Sampl 
for Effect of Water on ¢ of 
ompacted Bituminous Mixtures 
Test for Distillation Range of Lacquer 
Solvents Diluents (D 1078 - 
*hotometric Determination of Cobalt * 
Testing and Standardization of Ktched Recommended P for: 
Liquid- -in- -G lass Thermometers (E77—- 
49 Designs ating -Signifie: ant Place: 
Testing of Me stallic Mae” ified Limiting Values (E 29 - 
terial in Sheet Form 78 49 T). ‘De finition of Terms Relating 
*hotometric Analysis of Aluminum Ba ase Glass and lass P roduets 162 - 


Alloys (E 34-49 T). 


‘ecommended Practice for: 


Describing Form of Specimen : and Withdrawal of Tentatwe 
Q- 
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and its specific authority on committee A 146 ludes provisions for molyb- The committee also. recommendal intenc 

ecommendations the committee oxide in bags or cans and molyb- minor changes in two of its specifica. re 

interested in improv ing the editoris Wie: oxide briquets, not prev viously cov- tions. In the T entative Specificati ral 

preparation and presentation of pro- ered spec ifications. he sam- for Aluminum-Base Alloy Permanent solubi 

posed me ethods « of t test and specifications, pling» procedure now in E 66 — 34 T is to Mold Castings (B 108) the e copper Tange ; ye 
and has given | considerable attention to being incor rporated in AL 16. for Alloy (CS21 was increased from 9.0 tp 

subject. method was originally written by Com- pe cent to a range of 9.0 to Ligh. 

Cc recom=— mittee A-9 and designated A 156 cent. he present ‘Specification for “struct 


‘Jurisdiction w: was tr ransferred “to Com -B alloys” in Ingot Form | 
indicate the mittee and the method was re- 179 - 49 T) currently provides for 
ti are being made; give a. omplete- a numbered E 66. - Jurisdiction was Te- common grade of ingot for making die | Maso 
analysis of the vote in t the » committee; ne EE my to Committee A-9 and it is now ex castings of Alloy vs SC! 2 and SC5 and ards ¢ 
plain the negative votes which are quoted — _ being incorporated in. n A 146 and E 66 : similarly a common grade for SC6 and tive 
verbatim ; and advi e what action the withdrawn. die ¢ castings, however, Facin 
committee has taken or proposes to take « highe level of zine is permitted i in Alloys} ite! 
in order to reconcile the negative view- Creu; ot Aes we A SC2 and SC7 than in Alloys SC5 and not P 
int. ‘its “meetin tings the Adminis- Committee B-6 on Die-Cast Metals he revision of B 179 will recog. hon. 
“trative Committee on Standards offers Alloys recommended changes in two this situation by “separating the design 
a opportunity for those who have nega-- of its tent itive specifications for die — gine limits for ingot of each grade into has b 
ti ive viewpoints to present their reasons | castings. The first related to the T en- — two g grades so that ingot for ms aking die the tl 
7 in person, and for committee officers to _ tative Specifications for Aluminum-Base ~ castings of Alloys $ SC2 and SC7 can be word 
be heard i in | Support of committee reoom-— Die Castings (B 85) and introduced a furnished with a zine content of 0.9 ‘per nit, 
mendations. Negative ‘voters on com- reference to tension t test specimens tobe cent maximum. the wi 


mittee recommendations have a right in accordance Ww ith Fi ig. 8 of are 
to request such an open hearing at any Standard Methods of Testing Cement Mortars: 


- 


of Metallic Materials (EK 8) and impact — 
specime ns in with Fig. 5 of 
the Tentative Methods of Impact Test-— 
ing of Metallic Materials (E 23). A. 
or ar change was made in thes Sei 


time and this privilege will be accorded 
classification of actions which 
be taken by the Administrative Commit- 
for the Soe iety ¢ can be 


Acceptance as 


j 
A) Acceptance of Tentative Revi- 
sions of Standards 


ae he tentative revision of the Stand: | streny 

ard Method of Test for Compressive ‘Ter 

a ‘Strength o of Hydraulic C Jement Mortars | gente 

(C 109 - 47) submitted by Committee | 

~C-L on Cc ement was writte n in order to (C57 
clarify and improve de tails of procedure} Toad. 

apparatus, he principal changes | both 

are in the requirements for mixing bowls delete 


$10 quire 


(B) Acceptance of New Tentative of flow and in ‘applying load to test 

B Acceptance of Revisions of Te other specifics ‘ations the “specimens. 
tatives whe jurisdic tion | of ¢ ‘ommittee B- whe speci 

Acceptance of Revisions of physieal properties are not a part of the Glass: trol 

specification requirements but are con- low | 


Standards” that are being re- 
Tentatives (essen-— Bon 


tially acceptance of a new re- tained in the appendix a as information number of re m ys pro- | 


placing Tentative with con- only, an editorial change ‘was made to ~ posed by ‘Committee C-14 on Glass and | only 
‘current withdrawal of the the physical properties Glass Products were accepte ad by letter | const 


comn 
tion 

a str 
ance 
| speci 

‘shoul 


_ shown were obtained by use of the type ballot vote of the Standards Committee 
of test on July 27. These include the incor- 
s T he ope eifications 1 inv — ed a are e those for — poration in the Tentative Definitions of 
Co Terms Relating to Glass and Glass 

‘ 
48); “for Magnesium Base Alloy Produe 162 49 T) the terms 
Castings (B 94 - and cluded in Glass G lossary compiled 
Lead ond Tin- ‘Bas Alloy. Die Castine the C ommittee— on Classification, 
Immediately after the Annu il Meet-_ 


A) W ithdraws al Tents atives 
 (B) Withdrawal of Standards 
(C) Withdrawal of Tentative Revi 


sions of Standards © 
-Alloys: 


ing, Committee A-9 on -Ferro-Alloy ys Aluminum. Specifications: a great many new to 162, Co 

‘ presented several recommend: ations to Committee B-7 on L ight Metals results in a revision of three ‘of the | Prod 
the Administrative C ommittee on ‘Stand- 4 ‘Alloys presented a Tentative Method of present terms and an editorial revisionin | th 
ards which were accepted on August 19. Measuring Thickness of Anodic Coatings i others; it will aceomplish a clarification | 1USt 

These included two new tentative Aluminum by Means of the Filmeter. and bring about uniformity of de finitions 

specifications: F ‘erroboron (. A. 323-49 T) ee his will be - designated B 244 - 49 T. si of terms used by the industry. a the f 

and Ferrotitanium (A 324 - 49 Severs ral years ago, a an instrument called committee also proj proposed three tee h 
well as a complete revision and reve ersion — a filmeter was introduced commercially. | new methods of test for resistance of _ 

to tentative of the “spec cifications for It is suitable f for measuring, glass containers to chemical attack. 

Molybdenum “Salts: and Compounds | destructive ly , nonmetallic coatings on Te est “B-A” (C 225) is intended for all 
which will now be designated A 146 aluminum. Subcommittee VI of Com- evaluation of the resistance of glass con- 

49 T. These are the first recommenda-_ mittee experimente with the  tainers to chemical attack, particularly} Al 
tions to come from Committee — A-9 ‘instrume nt as a means of determining = when they are to be used for products stanc 

since the war, the thickness of oxide coatings on alu having a pH less than 5.0. Test “B-W" pure! 

The first two new specifics ations cor cov er minum and conclude | that the instru (C 226) is intended for an evaluation d of their 
the resistance of glass containers to| Uts 

AS. T. M. | specifications and provided chemical attack, particularly w hen they} "sid 
for six grades of ferrotitanium and four are to be used for products s having a pit and 

_- grades of ferroboron. | of 5. 0 or more. Test ‘“‘P-W”’ ( C2 227) is Req 
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‘intended for an evaluation of the e chemi-— facture physical properties, ‘ 
cal resis nee of glass containers of too preparation of test specimens, methods 


mittes 3 it its pro- 


i 
tion small capacity to allow measurement of of test, shapes, sizes and dimensions, for the development of 1 methods 
ent | solubility of the unbroken bottle (am workmanship “and finish, “nails testing of “gases used commercial: 


nge poules, for example) b y Test. B- W or fasteners, underlayment sheet, packing fuels. Preparation of the methods r 
0 to BA. and shipping, inspection are quired were considered b by this commi 


fo Clay Tile: responsibilities. The new tentative 

Committee C-15 on Manuf: raint, V: 1070~49T, will provide ¢ a most vuseful 

tive Specification for Structural Clay the new Tentative Method of Test for 

and Distillation Range of Lacquer Solven 


Facing Tile (C 2 212) w hich added nd Diluents, D 1078 - 49 This gases, in gaseous 


irements for tile for plaster base finish 
loys] »viously cove in the specifica method deser ibes a procedure for deter- normal ratures and pres 
and | not previo * 1ing the distillation range of pt ot es. T he apparatus selected is suffi- 
tion. In this” specification also: the 7 ntly varied in nature so that one 0 
Og: nearly pure compounds, or mixtures : 


the designs ation ‘ ‘heavy” as applie | to til 
nty | has been changed to “special.” It is 
die the thought of the committee | 
word “speci: al” aptly describes the 


1 be 

unit, as the word “heavy” implies dts, 
the unit is to be used where heavy loads este organic 
in encountered. Actually this type of - (This method is not intended to be used — j 


having ‘boiling ranges between 30 and 
(250 C. Iti is intended for s to 


employ ed for labor: y 

ence, or any purpose whe re it is desired 

to iknow the relative density of a gas or 

gases as compared to the density of dry 


for mineral] spirits and 
tile is designed for superior resistance 
= | pe netration, higher lateral solvents. is ig 


fied for test purposes at and for 
calibration; it should be employed 


nd- strength, and resist: ince to d 
sive} Tentative revisions were also pre- Oils: 
tars sented to apply to the Standard Specifi- 

tee} cations for Structural Clay Floor Tie 
39) and for Struc tural Clay Non- 


Test for Chlorine i in] uubrieating Oils by 


Av hie > 
‘the Bomb Method (D 808 44 T) was tion of the specific gravity’ of to 


used for the calibration of specific 
lure} [oad- Bearing Tile (C 56 In "prepared by Committee D-2 on Petro- for hi 
1ges 1s ld ity instrume nts. As this procedure is 
roduets and ‘Lubricants. The not practic: il for fiel 
delete from the specifications any re- current text of the method contains 


tion} quirement for absorption limits. ~ Ab- —altern: ite sections for the det termination 
test | rt 
rption limits contained resent ch by vo tric and gravi- 
cific were primarily - metric procedures, respective 
trol dur: ability requirements; however, the basis of a cooperative program, the — eter, were selected. In accepting the 
tact, re unnecessary Absorp- volumetric was eliminated thy instruments for atin it is not in- 
pro- | tion is a factor in fire resistance but is the revised text as unnecessary and 
pro tended to imply that there are not other 
and | only one of several such factors as cell inferior to the gravime tric procedure — 
tter | construc tion, » shell thickness, ete. The a with respect to reproducibility. . There- 


equally accurate and ‘satisfactory in- 
struments commerce ially available, or 
ttee committee feels: that minimum absorp- vised text also includes extensive edi- 


that will not be d veloped i inthe 


cor- ‘tion require ments are unnec essary from tori il changes which were made for the ft ti re. 7 
sof | structural ‘standpoint. Tf fire resist- sake of clarity. futu 
lass | ance qualities are to be evaluated in the ‘This methor based 
| specifications, Separate requireme nts Shipping Containers: assumption that fuel gases t tested for 

The Tentative Method of Test laws governing | the temperature 
the Water Vapor Permeability of Shipping “relationships of ideal gases. 
ontainers ¢ 1008 T) prepared | by assumption can be made because, 


Committee D-100n Shipping Containers within the 
covers two procedures for determining — 
the water-v vapor permeability of bulk the specific gravity of fuel gases, any 
shipping containers, as follows: Proce- devi iation ‘is negligible. 
dure A for rec losable conte ainers, and Methods D 1071 - 


F B l rs n de for meas ur- 
ocedure f r nta 0 t 4 T I 

r l oO c 1ine 100 aes ( ing gaseous fuel samples provide m neg 

for recl sing afte once opening. 


measuring quantities of gaseous fuel 


range of temperatures and 
pressures" used in the measurement 


162 Committee C-17 on Asbestos- 
the Products is one of the newer committees 
nin | of the Society, , having been estab lished 
tion | just three years ago. Current. accept-— 
ions | ances by the Standards Committee 
the first specifications the at the ommit- 
hree | tee has prepared. _ The four new spe ci- 


ests ms be yplied as ps 
of | fications cover Asbestos-C ‘ement Flat tests may be ay packed, samples, _ineluding liquefied petroleum 
ack. 220); Corrugated Sheets by wal ont gases, in gaseous state at normal tem-— 
‘ Sl ‘ ( n ) on, oO or actl 
(C22 Roofing Shingles (C222), and ratures and pressures. The equip- 


For: sma 


: tests, as 


arly P., All of these represent new industry 
uets| Standards and serve as a guide to the 
purchasers, users producers, and 

of} their scope covers asbestos-cement prod= 

to ‘ucts for on builk lin gs, including: Gaseous Fuels: 
‘esidential, agricultural, ‘commercial, andardized methods for the deter-_ 
pH and institutional types buildings. mination of spec ific are most. 
) is Requirements for composition and manu- “—— 


a 


selected sulficently in 


‘= pur pose where it is to 

the quantity of gaseous fuel or fuel 

amples. under consideration. The 

of measurement is the standard cubic 


i 


ASTM SULLETIN 


949 October 1949 


| 
| 
| 
| 
| 
j 
j 
— 
— 
— 
— 
— 
| 
— 
— 
| | 
prescribed may be employed for 
Lt 


Detailed items the committee’s 


ete nt wer re as follows: 


Deve slopme nt nt of standards 


rature, pressure, and hi 
 midity employed in the he meas 


ment of gascous fue samp 


Analysis of various methods e 


ployed in the measurement of — 
gaseous fue [sample s showing the 


limitation of each. 


De ‘velopment of stand: urd me thods 


4 


The Tentative 
( ‘ompressive Strength of Bituminous ‘ 


“Mixtures 1074 49 T) is 


ice 
referenc 
-suita 


AS S.T. stand: ards and te 
tat 
val test for bituminous 
tures. It is an essential part of the 
method of test fe r effect of 


water on cohesion. Standardize e Stand. 


Method Test for Hard Scoured 
i in Wool in the Cre (D 584 - - 47), 


ation of | 
-edure is necessary for application 
these testing methods in research and in 
‘practic al engineering use. his method 


ease 


prepared by Committee D-13 on Tex- 


for calibrating apparatus used 
in measuring g sam- 


_of test fore ompact ted bituminous mix ture 


the hot-mixed, hot-laid type for use 
and base courses 


4s, pr ac 
tile provides re- 
writing Section 7 on Ash to specify a 
5-g. rather than a 3 to 5-g. portion; 
caution against loss of mineral | matter; 


and use of a muffle furnace for ignition 
than an open crucible. The 


Plastic 
Practi 
men 
(D 100 
the St: 
14, 19 
gives 

tions | 


pt ture encountere 


and cor- revi ised section reads: : ‘Am approximate 


the test is sade 
g. portion, ae curately w eighed, of 


rections to be e mployed to com- es, 
‘nsate for same. _ 


the ge neral assign-_ 


ss ments indicated there were a number of 
"spec ial which are set 
forth as 

4 « 2) design: ation 

different types” of measuring 


apparatus 


to be employed; (3) study of the ac- 
—euracy of various types of meters em-— 

for measurement purposes; (4) 

establishment of ‘standard | methods” 


ordinarily encountered in the measure-_ 
ment of gaseous fuel s samples. pie 


ry 


presented to the Administra- 
tiv e Com inittee for 
specific ation fox tentative 
Tevisions of two standards. 


There: has long been a a demand for 


effect of w water and moisture on the serv- . 
ice behavior of bituminous paving mix- 
tures. ‘Intensive study and work on this 
a ‘subject. has been under way in D-4 and 
as a result the new Method of Test 
| = 
tical method to be dev eloped in recent 
years. It is desirable to standardize the 
_ procedure both for its application in 
nd for its use in research inves- 
This test intended to 
measure the loss. of cohesion resulting 
from the action of water on compacted 
bituminous mixtures containing pene- 
tration-grade asphalts. A numerical 
€ index of reduced cohesion is obtained by 
the compressive strength of 
olded nd id cured specimens 
t the compressive ye of dupli-_ 
specimens that have been 
-mersed in water under prescribed condi » 
ion related methods of test 


s (D 1075 
19 1 is the most iadiichee and prac- 


Bituminous Cc oncre te 


for Asphalt : 


4 on Road and Paving 8 and D9 78 - 48 


specimens unsup- 
the indexes or test 
_ values obtained are conservative, , being 
1 ally less than an the ‘actual sts 


ateri 


specimen from— the t 


oven-dry scoured wool from « rach test 


Wi 


‘taken, avoiding the loss of 


mineral 


matter . Each portion shall be placed in 


a tared procelain | or vitreous siliea dish, 
approxim: ately 85 mm. wide and 34 mm. 


deep, and charred over burner until no 


for ‘Sheet. and 
avements ( D ) 
1073 — 49 T) are intended to replace ce 
former Standard Specifications for Sand 
halt: and Bituminous C 
cre te P. avements (D 162 - 29), whieh 
were withdrawn in 1949. Terminology 
and ee of the former standar 1 
specification have been changed to. be 
consistent with tentative specifications 
asphaltic ‘paving mixtures 947 ~ 
_ These new 
Specifications cover the requirements for 
“fine aggregate for use in sheet asphalt 
bituminous cone rete pave 
s recognized that for certain pur- 
pose satisfactory results may be 
pever with other materi: als. In such 
eases the use of fine aggregate: not co 
forming to the specifications may be 
authorized under these _ specifications: 
only under special provisions based on 
‘field experience or laboratory studies 
_ of the possibility of designing a mixture 


of materials to be used on the job. a 


mixture must yield sheet asphalt or 
bituminous concrete equiv: alent in quality 
: 
to specified mixture made with 
materials these speci- 
% 


fications i in all res 
the Tents of Stand- 


ard Method of Test Determination 
of Bitumen (D: 4 — 42), Method No. 2 of 
the present standard has been revised to — 
reduce the time required for completir 
_ determinations 0} of bitumen in materials 
containing fine mineral matter. The 
standard has also been revised editori- 
to clarify details of procedure and 
improve the phraseology. The Tenta: 

tive: Reveion of P ra 


spec 290 — 30) is mainly editorial 


in nature, intended to bring the te term 


AST 


1 be he: ated a at one side’ initis ally.” 


i ing in Atlantie C ity, 


more volatile matter‘is s produe ‘ed. The 
charred specimens shall be ignited in a 
to constant: weight. 


Nore.— ool is 


likely to swell and froth when ‘n heated, 


Te avoid loss during charring, the dish 


s of Relating to Ad 
Oo 907) prepared by Committee D-14 


on Adhesiv es will add 49 new definitions 
to the 221 ‘now contained in this docu- 


‘ment. Among the new definitions be 
ing added are definitions for curing time, 
drying temperature, glue, laminate 
mueil: age, paste, pressure-sensitive ad- 

etting temperature, setting 
ime, ‘sizing, thermoplastic, the srmoset, 


wet strength, t tack Tange, and vuleaniz 


Naval Stores: 
ed 


tags shall be be | 


Sl 
its juri isdic tion the Annual Meet- 


Committee 
on Naval Stores decided to incorporate 
electrometric titration procedure 
the determination of rosin acids number | 
in the Tentative Methods of Testing 
Tall Oil (D 803 44 T). At the 
time the modifier 1 Wolff method and the 
-MeNicoll were revised for alter- 
nate procedures. _ The method for deter- 


= 
mination of acid number was rewritten | 


_ with referee and alternate proc edures; 


Trew! ritten were the thods for 
saponification number. hose | parts 
the methods relating to unsaponifiable 
matter and fatty acids were rev 


me thods were adi led for 


‘ 
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J ‘Plastics: thermometer are being re revised. The 


new freezing point thermometer speci- 
essential for an industry to ha ave One « of the whie often leads 
fication was requested by Committee 


new petrolatum melt specifications i is how the numerical 
( 
values are reported they will prop- I elting pressions of specification Values should | 
ly describe the form of the material point thermometers were requested 
e 


be ted. C E- 
That was the basic reason for Committee D-2 for use in the revision of has 
tested. Standard Method D 127. The revi- duality Control has under its juriedic- 


the development by Committee D-20 on ber tion the tentative Recommended Prac- 
Plastics of the Tentative Recommended hero tice for Designating Significant Places 
eters ( > > vay 

), | Practice for Describing Form of Speci- © rs involve improvements in certain; in - Specified Limiting Values (EB 29). 


men and Dire sation of esting Plastics is now used by many committees 
re 1009 49 T) which was accepted a means of specifyi ng rules for ‘such 


the Standards Committee on September Chemical is Metals: interpretation. This recommended 


1949. T his recommended pr: pre actice Committee E-3 on Chemical An: alysis practice was revised and brought up to 
gives simple code of le -designa- of Metals prepared the Tentative Photo-— in 1948. it was found 
~ tions to describe the form of materi: rial metric Method for Determins ation of the: evision. that there was still one 
and the direction of stress sapplica- ~ Cobalt in Nickel (E 39 — 49 T) which ge ~ questionable point and that was how to 
in effect a tentative revision of the -Tound off values: which were specified 
> nef Standard Methods of Chemical Analy: sis being to the nearest 50, 5, 0.5, 0.05, ete. 
a of Nickel (E 39 — 45) and provides an «oT he new revision of the reodinmended 

accurate method for determining cobalt: practice will clarify this point. It 


Signfca ant Fi "igur re 


= ‘common terms and classifications code 
ty a standardized manner so that when . 


— 
= 

& 


om by the Nitroso- R-Salt Method which i is vides, “In order to 
methods of test. One of considerably more rapid than the gravi- nearest 50, 5, 0.5, .05, ete., double the 
these covered the Testing and St: and- ‘metric procedure for cobalt that i is part observed or ‘calculated ralue, round off 
wdization of Etched Liquid of Prandard Methods E the nearest 0, 0. 
Glass Thermometers (E7 49 1). he cor: oramittes also prepared the new Ay and divide by two. For xample, in 
This method 1 describes fu principles, os Tentative Photometric Methods for the rounding off 6025 to the nearest 50: 6025 
apparatus, s, "procedures for visual of Aluminum’ Base Al loys, is doubled giving 12,050 which becomes 
and dimensional inspection, | test for bas! I 19 T, w vhich prc vides rapid up- -to- 12,000 w vhen rounded off to the nearest 
permanenc y of range, and stand: adn am analy tical procedures for the de ter 100; when 12,000 is divided by two o, the 
tion of liquid-i -in- thermometers. mination in aluminum-base alloys Tesulting number, 6000, istheroundedoff 
It is intended to apply to A.S.T. M. ‘manganese by the Periodate Method; . alue of 6025. _ In rounding off 6075 to z= 
thermometers as well as to” liquid-in- chromium by the Diphenylearbazide the nearest 50: 6075 is doubled, giving 
dass thermometers in general. Method; titanium by Hydrogen —12, 150 which becomes 12,200 w hen « 
The second ne w tentative the Peroxide Method; iron by the o- *he- roundel off to the nearest 100; when 
Compression Testing of Metallic Ma- — nanthroline — Method; copper by the — 12,200 is divided by two the resulting : 
terials in sheet Form (E 78) which, _Hydrobromic Acid ‘Method; and nickel number, rounded off value of 
vhile intended cover the compres- the Dimethylelyox oxime » Method. 6075.” 
sion testing of metallic materials in sheet. 
form, may also be desirable for use with 
metallic ‘Materials in thin sections other 
than in sheet form. The data obt: ained 
from a compression test may include the _ 
proportional limit, the elastic limit, a 
yield strength, the yield point, and the _ 
modulus of elasticity. The ultimate — 
compressive stre ngth cannot be deter 
mined bee: ause fi uilure oc eurs by local 
buckling before the ultimate compres- 
| sive strength of the material is reached. wes” 
as _ The last-mentioned test method re- 
| quired a revision of the Tentative Meth- — 
ods of Comp ession Testing of Metallic te | 
Materials, E 9 — 46 T, to delete the 
material now contained i in E 78. 
‘will also involve a change i in title of this 
method to ‘ompression T ‘esting of 
Metallic Materials in Other Than Sheet. 4 


Form. ” The revision also clarifies Sec-— 
tion 3 as to requirements for bearing _ i 
block faces and changes Section 7 on 7 
speed of testing so as to make rate of 
stressing or rate of ‘straining the speci-— 

nen the only permissible pr primary stand- 
adofspeed. 
< wo new types of thermometers ar 
bein 

ing added to the Tentative Specifica- a 


“Sprayed Dr Dried Detergent” 

winning E ron Micro zr: zraph 
‘heteeas rographs Group, (macrogr aphs of particles), in the Six > 


and 
_ | tions for A.S.T. M. Thermometers (E1-— 


-Photomic 
AST: M. 


vis- 


P Notographic 1 Ex 
the requirements for one ty pe hibit, by R. L. Gilbert, American Cyanamid Research Labor: 
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ards, it is ‘that the comp rarious s other special publ 
tions covering coal and coke (Committee the Symposium on I Aubrication 
5), ‘textile materials (Committee Turbine Gear Equipment is now avail 

150 was outlined. ‘Attention is ‘called, D- 13), and one on soaps and other able and the Manual on Fatigue should 
* detergents (Committee D-12) should be sg off press around the end of October 
available before the end of Oc tober. be followe d by the Symposium of. 
partic with respec t to The compil: ition cover ing standards Met: Wlography i in ‘Color, Symposium 
which shoul avail: able shortly. re iting to petroleum pr oducts” ( Com- Tnsuk iting Oils, and the 


INTHE Septel nber i issue 


The Year Book is already press, as mittee D-2) will follow shortly Mem- Low-Temperature Alloys. The § Sy 
“mentioned | elsewhere in this BULLETIN, be ‘rs interested in securing “copies of posium on Bituminous M: aterials a 
as well as the on Met: al these special compilations will, wish to the Sv mposium on ‘Evalu: ation of Stain. 


Cleaning. consult the sep: arate descriptions appear- less | Steels should bi before the 


the various com itions of stand- ing elsewhere i inthisissue, end of the year ear: 


‘on Lubrication of High- 


Speed Turbine Gear Equipment Pub- 


“th at the proper lubrication of turbine- and necessity of us using lubri icants of high 
= en gears and worm gears which are _ viscosity, to mention a few. The paper, 

used in turbines is of vitalimportance to “Physical Conce pts” of the Kstablish. 
‘the mi: anufacturer , the refiner, and the ment of the Lubricating Oil Wedge and 


symposium was customer. the paper by R. T. Simp-_ Its Associated Load Carrying Capacity 
"presented ee meeting of Technical son of the Bureau of Ships, entitled for the Mating Tooth Surfaces of High. 


“Lubrication of Naval Gearing”’ several Bpeed Gears,” by Ernest K. Gatcombe, 


problems are discussed suc h as limit: a U.S. Naval Postgraduate School, places 
tions of gear dimensions for a straight emphasis on the presentation of the 
miner: al lubricant; increasing the load- physic al concepts involved rather than 
carrying capacity of the gears by use of on the mathematics of the subject 
higher viscosity oil for gear mesh lubri- ms atter, The last paper by A. R. Purdy 
cation; thickness of oil film separ: = of Socony- -Vacuum Oil Co., Inc., entitle 
the teeth in a gear mesh under a given is. undamentals of Worm Gear Lubries- 


~ Committee C on Turbine Oils of Com- 
mittee D-2 on Petroleum Produe ‘ts and 

Lubr icants, held in W ashington, 
_ in Februar y, 1949, and has just become 
available in printed form. The | 
posium was arranged by a sp vecial com- 
ittee consisting of: F. Li inn, Chair- 
man, General Electric Co.; C. D. W il- 

Allis-Chalmers Mfg. Co.;  F. E. 
‘The Texas ‘Company; and 
ileock, , General Electric Co. 
book includes four papers and in- 
In the Introduction by F. C. Linn of 


Gener: al E lectric Co. it is pointed out 


set of conditions, others. tion” deals only with surface galling 
Collins of General Electric Co. in his _ whieh i is the broad term for wear, weld- 

papel Developments in Gear esign ing, , and seizure. 
and Their Lubrication Requireme nts,” Members can order this 32-page sym-| 
discusses purpose of a lubricant; ¢ ~posium in| heavy ‘paper cover at the} sue 
teristics of a gear that operates without _ special price of 60 cents, the list y — ; inclu 


lubrie: ation; importance of surface finish; 7 nonmembers being 7 75 cents. few 


New Edition of Publication on n Coal coke; specifications included cover gas} 


and Coke Available and coking coals, classification of coals} 
rank and grade, sieves for testing; 
Tue latest. edition of 
Standards on Cet eed and definitions of terms relating to coal 
coke, gross and net calorific value, 


1949 Year Book 


1949 Year Book, just 


off press, and in course of distribution to Ista . 
members, who have requested it, A. T. M. st 


amo t extensive and interesting publica Coke” has recently become available. varieties of bituminous and su subbite 
tion. It is the only place where one can This is sponsored by Com- given. 
get any kind of a true concept of the mittee 5 on Coal C 
great extent of the T.M. tec hnical ineludes the methods of testing, speci-. AML those concerned with the 


geographic distribution of the members| this field, 28 in all. Methods of technologists, , purchasing agents, 
really demonstrates that A.S.T.M. is testing cover grind: ibility, drop shatter dealers, and others ~should | find this 
world-wide organization. test, tumbler t test, screen analysis, siev ation of se ervice. [t is availableto| made 
A large portion of the Year Book is ans alysis, free swelling index, cubic foot 


structure, and the section fications, of terms in tion or use of coal and coke—chemists, 


members i in heavy paper binding, with} Book 
to the listing of members giving Ww eight, laboratory sampling and 164 pages, at $1.50, the list price being! issue 


connections, addresses Com-— analysis of dustiness of coal Parts 
first 
“re 


SED) 


Standards on Paper Products to be in Part 4, 1949 Book Standards ance 

pages is the portion devoted to Th 
mittee personnel of over 280 pages. Tue following announe e- these specific ‘ations within the 


will ‘of particular interest to of Committee D-6 appear in Part 4. 
those members and others who have is- i J Part 6 of the Book will now cover elee 
sued instruc ‘tions that Part 6 of the 1949 trical insulation, plasties,.and rubber, 


There is pertinent information about 
the Society, a list of Honorary and Sus- 
_ taining Members, information on fifty- 


and _year members and those Book of Standards be ‘sent to. them. Part 4 will cover paint, wood, 


deceased. There are data on officers, Origin: illy the specifications and tests hesives, shipping cont iners, and paper 


| paper products, largely There will be, of course, some duplica 
per p » 


tion between the parts, particularly for 
test methods. Any members who haé 
requested Part iD 


Charter By-laws: are and paper 
Regulations Governing the Board of under the jurisdiction of Committee 

7a Directors : Technical Committees, Papers, cn D-6, were scheduled for this Part, but a 
Committee Repor ts and Discussions, 7 _ better grouping of the standards and a 
Recommendations on the Form of Stand- = somewhat more log ‘ical arrangement has — 
, and arious awards, =% Ww ring e this reques 

and data on on various awards, erate ill to change thie re to Part 


ASTM BULLETIN. 
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| Latest Edition of ‘Sins 
‘Schedule of A. S.T.M 
THe latest compilation of Group 


ae” is now ‘press, ‘and ¢ copies can 


latest specifications and methods of test 


br November 3 Louis, Mo. 
‘inthe soap and detergents fields, some of New Tok: Ontari N. Y. 


chip, powdered, salt-water, milled and Novembe Committee C-13 on Concrete ‘Bt Louis, Mo. 
gents include borax, soda ash, caustic Nov rember 28-30 Committee D-9 on Electrical ashington, 
"phos phate. Methods of tests cover 29 Pittsburgh District. Pittsburgh, Pa 
sampling and chemical analysis of soaps, December 14 #3 Philadelphia District 
special detergents, sulfonated and sul- = A-1 on — 


_ The book includes 126 pages, and March 3 rik RING Mrerine ‘fi 
available in heavy paper cover tomem- | 

bers at the special price of $1.35. The 


price is $1.75. 


d 


New Compilation of Textile of Paint, VARNISH AND Lacquer 


Standards Issued _  Assoctation—61st Annual Convention, 
October 31-November 2, Chalfonte-Had-— 
don Hall, Atlantic City, N.J. 
compilation | of proposed prac- InstiruTs oF Stest Consrrv 
7. M. Stand: on Textile Ma- tice for calculating number of tests to rron—Annual_ Convention, October 
terials has just become a available. All specified in determining 3, W hite Sulphur § ‘Springs, W. 


specifications and_ test methods quality of a textile material, proposed 


by the Society in this field sre method of test for accelerated aging of 1-5, Civie Auditorium, Chicago, I. 
included, with many subjects covered, a textiles, proposed methods of for Feperation or Paint & VaRnisu Propuc- 
few of them being as follows en estimating the clean wool content in tions Ciuss—27th Annual Meeting, 


7 
§, Atlantic City, N.J. 

fabrics, testin machines, fire-retard ant wool in the grease, and others. November 3-5, J 
g g American Society or Mecnanicat 


properties, cotton “fibers” and yarns, This latest edition includes 91 stand-— Annual Meeting, November 
sewing threads, hose and belting fabrics ards developed by Committee D-13 on 7~December 2, New York,N.Y. | 
tie cord, rayon and fabrics, fiber Textile Materials, and contains OF 
nv 586 pages. Member b- NEERS—Annua eeting, December 
wool | to ‘felt, nately 58 bers ‘Hotel Penn, Pa. 
asbestos cloth, g ass yarn, glass fa rics, ain copies at the special price o 
and leaf fibers, and many others. the list price to nonmembers being” Scrence—Annual Meeting of Chemis- 
addition | to the sta: dards, there are «$4. 50 pe per cop try Section, December 26-31, New York, 
(1949 Bo: ok oF: Standar Joint Meeting, December 28, New York, 
ade i: in the preparation of the (1949 American Society of Mechanical Engineers 
issued in six parts. Iti is expec ‘Part 3. 
Parts 5 and prob: 2 wil To AS.T. M. Parts 5, and Enginessine Chemistry 
“first, sometime in I Yecember, ‘the bal- | $7.50; Parts 2, 3, and 4, $6  Posium on Absorption and Extracti on, 


AC mplete Set of Alls Parts, $54; to December 29-30, Columbus, Chio. 
to appear very early in 1950. ASEM, “Ho. 50. $ American Society or ENGINEERS— 


th th tr t on fil AMERICAN INING 4ND 

cordance with 1e instruc ions n ie METALLURGICAL 
at Headquarters, and soon an order- | Meeting, February 12-16, Pengsylvani 


: Part errous Metals Wee 
Part 2—Non-I -F errous Metals Hone = ill go to all purchasers of the aw (Statler) Hotel, New York, N. Y. i ee 
ty Part 3 Cementitious, Soils, fread and Book, together with prospectus 30 American Society for Testing Materia! 
that t 1ey can | place their orders on file. . February 27—March 3, 1950, Hotel William — i 


Part 4—Paint, Wood, Adhesives, SI is 
bint, Wood, Ax hesives, Ship- The Books will be available in blue Penn, Pittsburgh, Pa 


are. 
pas cloth binding, with a red backstrap American Society for Testing Materials— 
—Fuels Petrole mam, Aromatic stamped in They will cont: ain Annual Meeting and 9th Exhibit of 
ydrocarbons, § Soap, Water, Textiles I Testing Apparatusand Related Equipment, 


6— Electrical Insulatior vo Tables of Contents, andeach Part June 26-30, Hotel Chalfonte-Haddon Hall, 
Ww ill have a detailed Index. 
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Nominating ‘Committee | 
ACCORDANCE with the 


providing that the Board of 


Epit 


Diree tors shall select a nominating com. gecond | 
mittee for officers, the Board has Con. | yelopme 
sidered the report of the tellers, ¢ plement 
__NINETEEN- SIXTEEN Soderberg, of Graham, Crowley and As. 


jstory 
sociates, “473 York Ro: ad, Jenkintown, 


Pa, and Perciv: al Theel, Philadelphig submitt 


(RACE STREET 
3, P 


‘Textile’ Institute, School House Lane 
and Henry Ave., Philadelphia 14, Pa, wn 

‘sion, U. Bare wu of R tecla ams nation, on the recomme nd ation of member for 

appointees on the nomina ating ig committee \ 

alifornia Rese: sarch San Fr Inland Steel Co. tha 

L. B. Jones, ¢ ‘onsulting ngineer 
Gue: Py re Fr: ank H. Jac k on, ‘Bureau of P ublic Roads 
-‘The Institute of Petroleum (Gre at Rober Burns, Bell Telephone Labora- | the artic 


the progr: am were George F. He arnden, General Electrie Co 


Toastmaster: J. Grieve, ree hnie cal Robert W. Steigerwalt, Carne »gie- Illinois 


Director, Pacific Paint and V: arnish Steel Corp, 


ress UP 


Co., Berkeley Hi: urry G. Miller, Chicago, Milw: aukee, 

 tendent, San Francisco Mint on‘ M: ak- 


tee hnical sessions, there were several 
sessions of papers developed by such 


from ho 


Ne neth B. W oods, Purdue Universit aa 
technical committees | etroleum ing Money the Hard Way” M. Klin ne, Na tional Bure of tion of 


Concrete Aggregates, Structural Sand- Lewis 8S. Reid, Mowepititen ife In 
vich Constructions, and Wood. _T. K. May, Director of sur: Co. | 
addition to these sessions, there were . _ Technical Service, West Coast L am & Serving on the 195 50 ‘Nominating 
number of meetings of technical com- n’s Assn., Portland | Committee as ex-officio members are the 
mittees and an interesting program of Quest Speaker: JJ. Gould, C onsulting three immediate past- -presidents, Arthur 
entertainment. Engineer, San Francisco on “T imber W. Carpenter, T. A. Boyd, and 


t will | be of interest to almost evety- a a 


one at the meeting will be the In dustry te >= March and nominate for each office- 
heons that have been planned. President, Vice-President, and five 
A list of these lune with the Members of the Board of Directors. 
siding officers guest speakers is he selections: by the nominating com 
shown below. This is the first time that 4% * mittee will be announced to the members 
luncheons of this kind have been fea- in the ASTM prior to trans 
tures of A.S.T. M. meetings, : and the out- mission of official ballots. 
standing men who will p: wrticipate assure ‘Papers for 1950 

that. each luncheon will be a most inter- 


Despite 
ties go 


dement 
be exar 
Second, 


The committee will meet sometiind 


must be 
produce 
Iti is 
nethods 
They m 
tol mu: 
one vari 
W hile 
dicks fe 
wumeric 
enginee! 
turing ¢ 
full pow 
the arbi 


All Ballot ton 
ds Approved 


Administrative |. 
mittee on Papers and Publications: will 
meet. early in February to consider the 
papers to be published by the Society in — 
1950 and to deve ‘lop | the program of - . 


Standar: 


Pe, canvassing 
the results for we 1949 le tter 


1950 Annual Meeting to be held in ‘ballot, _membership cof the 
Atlantic City, N. J., June 26-30. All Society approved all of the items 
those who have in mind offering papers listed on the ballot. The list i in- 
‘west Speaker: vvan A. for present: ation at the Annual Meeting cluded 4 adoptions ¢ of new stand- th 
n Francisco, on rrowth |) 
Ww and Branch Banking” send these offers to Soc ‘iety Headquarters _ standards, 90 adoptions of ten mittee 
later than January 16. tatives as standards, and | amend: | Radio 7 
summary which should make clear the [ = Details of the changes were 
intended | scope of the paper; and indicate | given in the Summary of P i 
nt Information features that, in the opinion of the ings \ whie h was mailed to all mem-— ean be 
reau, San author, will justify its inclusion in the rs in August. teristic 
eting ards will appear in the 1949 
President, 1 ortland Cement A tion by the Society. Suitable blanks to | 
_be used in transmitting the desired i infor- Ww hich is now being prepared. ‘i 


thicago. R. F. Blanks, Chief, ingi- 
neering Con trol and Researe ‘h Divi 


nation will be sent promptly on request. 
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History— 


Specifications Spearhead Further | Research— 


pitor’s Notre.—This ase history. 
gcond in a series to illustrate how the de- al 
‘elopment of standard test methods i im- 
Jement research on new products: and 
yew processes. As i in the first case— 
history (see. page 15 of the Se ptember 


‘of the complex ancillary processes are "developing Society 
performed under contr olled conditions. ill sample, high ae 
esearch progresses so rapidly that test “analytes methods 
methods must always be in the 


modification, and, hence, a 


this Standards work pee progresses, 


is being employed 1 in solving one of the | 


gubmitted in 7. a communication to the of industry’s = ost problems 

\87.M. Committee on D Yevelopmental determination of a figure of merit for 

Mr. Briggs, the is alloys “and their successive 
| Chairman of Section . \ of Cathodes upon chemical corposition. 


committee Me allic Mate rials 
Radio Tubes and Incandescent Lamps, of — 
AST.M. Tec hnical C ommittee | B-4 on 
Electrical Heating, | Resistance, and Re- 


By this concept alone it was possible t 

Tube simplify the testing methods and t 
that company’s research and develop- gain a better understanding of theory ; 
mental work in this field. Readers of the nderlying | -eathode be shavior. This — 


“must be known with some precision. 


Two test methods are nov under prep- 


aration by the Cathode Committee: 
% isTM BULLETIN will recall stories of the - point was reached only after the several | one, for determination of oxide content a 
dy proeress of this important work subsections of. the Cathode ( ommittee of certain n of the elements—re relatively 


have been published from time to time, anc 


had gathered masses ; of data for several 44 simple and probably valuable for product 


ra | the article below giv prog 
ress up to date. gontrol as well as for research; the other, 


“for determination of total gas content— 
vacuum fusion of the test sample, 
the test methods being developed by the This is complex | but seemingly « of valu 
ithode Committee. Because of its to research Pp rograms, 


youth and the magnitude of the task, it data from cases 2 3, 


- Let us cite a few examples to illus 
trate the present and future influence of 


By / Thomas H. Brigg 


rons is not yet possible to point to many past 

ite | fom hot vacua founda- y combined, Will, it is earnestly hoped, 
tion of the electronics industry. Free achievements, provide ‘knowledge which | will enable 
of 1 In the mid-1930’s sleeves cathode metals to be evaluated numeri- 


dectrons have been harnessed for y prac 

tial use over a period of 40 years. 

4 Despite this fact, the > fundamental the- 19 
aries governing thei ‘ir Te ‘lease still are e not 


“were soft and difficult to handle. eally, for correlation with electron tube 
cathode strength tester was cit performance. From this information, 
which was incorporated into A.S.T.M — it will be possible to reduce the multi-_ 


There are several exce reasons -ment made possible numerical com- construct intelligently new and im 

ur parisons betwee n different cathode metal proved alloys. 

ard lis: First, we are dealing with the 4 wrocessing methods. In consequence, 
le examined only by indirect means. for the emission characteristic al lone can 
| ¥eond, many materials and processes by the tester, so that deforma- be accomplished by trial in 
| bust be united in y electron tubes. A tube is 
produce a a satisfactory electron tube. ion during ase ubly w as practica thus indicated. During the five yes 


It is small wonder that reliable test Climinated. ‘since the Cathode committee 

wed nethods have been difficult to dev elop. During and since the war, ‘demands organized, it has developed a diode 

They must be indirect, and exact con- arse for cathodes which would be strong © _ whieh | has brought out a host of interest- _ 

trol must be exercised over all save at operating temperatures (850C.) when ing” valuable data. Shortly the 
one variable under test. subjected to many types of loading and fa, * tentative diode specification will be 

While attempting: to develop yard- shock. _ It is now planned to o utilize this 

A.S.T.M. test device, with modifications, 


dicks for tests which will yield reliable 
wmerical data, research laboratories, to aptein numerical data upon hot cath-— — due to its cost, _ nor for research due to 


engineering departments, and manufac- odes. From “comparative | tests, it its lack of ultimate sensitivity. Never- 
turing organizations forge : ahead under expected that the cathodes can be still theless, it has been valuable to research, | 


completed. This diode tube has not 


proved suitable for production control - 


| | fll power ‘making 1 new applications of | further improved so that they will | be- since it has shown which processes re- 
, || te arbitrarily harnessed electrons come compar: ible strength to quire the greatest degr ee of control, an 

; || Mating new demands upon the electron other parts forniing the elec- how to achieve it. 
‘slight: of the diode 


suroes—the little-known thermionic tron tube pe assemblies. 
tathodes, 2. Cathode metals are alloys com- structure, processing and test methods, 

Ih the AS 8.T.M., for the past five “= prising: at least half a dozen important — several different -eathode "performance 
years Section A on C: athodes of Subecom-— minor elements in a nickel base. These characteristics are already being evalu- 
mittee V on Metallic Material for elements total not more than 0.5 per ated on a research basis. One of them 
Radio Tubes and Incandescent Lamps, cent, and vari: ations s of content in even 
of B-4 on Electrical Heating, | the third decimal place mz be 


and Related Alloy: s has been studying significant. — - Individual cathodes weigh 
ways in in which numerical measurement _as little as 20 mg. Obviously, chemical 
tan be applied to the emission charac- analytical methods of extreme ecuracy 
teristic as influenced by the cathode base ‘and sensit tivity with small sample size 
|}metal. Note that this study is of the are essential. Several other A.S.T.M. 
q base metal alone, assuming | that the _ committees are cooperating with Com- 
important alkaline earth coating g and all “mittee B-4 in projects directed tow: ell 


‘ments are present i in the 
This i is only in early qualitative stage bY 
With ‘refinements, quantitative da 

can be expected. This will be valuable a : 
in the field of research upon the et 


nism of thermionic emission. _ 
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tal “previously announced, ‘the 
+ Annual Meeting will be in Atlantie 
June 26-30, 1950, and at that 


time the Ninth Exhibit of Testing 


meeting yet y 

Association the American Soci ety interests. po atus and Related Equipment 
for Testing Materials will be held in| together, the offici als of both so societies tae be under way. The Spring shore 
New w York, N. at led by Merril Flood AS.A. Meeting is to be held in 1 ittsburgh "The 
‘more Hotel. started the necessary actions. Now asa during the week of February 2 27- ‘lad 

, The subject of the meeting, result of much work done by ~March3, 
C. L. Wa arwic k, Executive Secret ary of ommittee on Arrangemen nts (P aul 
S.T.M., will preside as Chairman, will of Bell Telephone Labora ieNERAL Toric: Stati give 


roduction a 
Moer York ur William MacCrehas for res 
Holman of Western Electric Co., Ine.’ pEAKERS: 
ol this joint luncheon n meeting s soon is to H Syh availa 
Quality Control of Materials will Tickets will be available early in minations of Universal Produg this 1 
be the principal ‘speakers. _ Following: 4 tion Standards hil 
December and can be obtained from an B. Littauer and A Pil 
heir talks will be a panel discussion ed Adam} tic 
by others as vet un: wnnounced. The AS.T. M. Headquarters. Abruzzi, Columbia University, partict 
y members hag be admitted without Topic: The Statistical Approact notice 


“Statistical Design of Engineering tories, of 
” Grant Wernimont of Eastman Sons Carpet Co., , and A. 
‘Kodak and J. Youden 


National Bureau of Standards —both 


‘subject i is considered a one. to Standards of P "roductivity this me 

The A.S.T.M. has been a leader in 4 

the ‘publicizing introdue tion of David Porter, New York U iniversity | 
ical methods. The statistical At 10: the same day, alter A. Schewhart, Bell Telephon Quality 
proach is assuming» ev er increasing | there will be another joint meeting of Laboratories = | Pitts 
importance—especially those AS and A. S.M.E. in the same William Gomberg, International Ladies 
_ Garment Workers’ Union The 
cerned with quality control of mate-— hotel; for those of A.S.T.M. who might _ Ralph Presgrave, J we 
vials. Beeause of this and also like to attend, the program is as follows: don, , Ltd. 


ng Diet Meetings Planned for Fall and Winter 


Modern Glass. All Il Members and Friends | Invited 

pH the coming of the Quality Phil: adelphia Section. 
fall, the vai various A.S.T. M. Districts, Last year the Philadelphia Distr 
first of four meetings sponsored Quality Control ‘to sponsor a two 


thrbughout the country, are renewing 
- their activ vities after a quiet summer. _. by the Phil: adelphia District is a joint session meeting on Quality Control in 
Industry which proved to be one of the ; 


very e) 
subject 
subject 
inthe | 
particu 
illustra 
ous un 
are co 
meetin, 

in his 


“of Energy; 


A number of the meetings being pl: anned meeting with the Philadelphia Section t 


sponsored jointly with local ch: apters ‘of the American iety Qu: ‘most inter esting ‘ell-attendel| a 
and sections of other national engineer- — Control. * This will be held at the” meetings in the history of A. s. T.M. dis} 4 
ing and professional societies. re- Franklin Institute on the Parkway, at tricts. This year’s meeting, although Solar 
; quently our District Councils are in a 8 o'clock on October 12. Robert — a one-session, evening meeting, ub co 

position to suggest and develop interest- Burns member of the technical staff doubtedly should and ‘The? 
programs, ‘and because some of the at Bell. Telephone Laborator ies, Inc., infor mative. Pall 

topics should be of distinct interest to Murray Hill, N. J., will diseuss ‘ “Quality at 
certain “organizations, the latter fre- Control in Materials Procurement. Research Philadelphia— te 


Burns is responsible for establishing The Philadelphia District is joining 
standards of quality for organic insulat-— with, The F ranklin Institute i in planning weaker 
materials used by the Bell System an _ extensive program “Research fat 
and has spent most of his w orking life Management.” This meeting will bed}, tare at 

in preparation of methods of test two-session sympo sium § starting at ehno 
_ eee before this goes to press one "specifications aimed — at the highest p.m., in Franklin Hall on W ednesday sho of 
or more of them may have been held. possible qui lity consistent with realistic ; December 14 at the Franklin Institute} p behno 
_ All members of the Society, committee engineering and sound economics 2 ss The program has not been. -completel Buildin 
members, and — others interested re The program for this meeting has yet, but we are assured of having a 
cordially invited to attend these ses- been arranged by H. W. Stuart and > 


quently receive special invitations to | 
_ attend the e meeting, and in many cases 
joint sponsors of the affairs. 
_ Brief notes appear below on some of 
the interesting meetings being planned @ 


phases 
ers 


ed impressive group of speakers, among 
sions. At some of the meetings it is. “Hutcheroft, of the Phil: adelphia which are the following: Weidlein 
District C ouncil in conjunction with — 


planned to have President and Director, Mellon Institute, and Pra 


prominent A.S.T.M. men meet Robert S. Inglis A. 8.Q.C. Chairm: an, sor Schilling Pennsylv: ania Stat, Prof 
with the districts, and i in all ¢ cases the and E. B. Haden, AS8.Q.C. Vi ice- Chair- - College will speak i in the afternoon, and Commi 
The Technical Chairman of the at the evening session Dr. Clamé}) 


President, Ajax Metal Company, 


of meeting will be Charles R. Scott, Jr., 


oint Dr. St 
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| ‘Swann, Diree ol Foundation: dinner reservations 
will speak. It is planned t to supplement promptly w ith him- ~-dinner ‘price’ is 
this list by three more speakers. 70. This meeting will get under 

dinner will take place between the ty with dinner at 6 p.m., immediat tely Eugene Ayres, Resear 
gssions with a guest speaker, and there followed by the technical Deve ‘lopment Company, will the 
gill also be a tour of the Institute’s Members in the New England joint meeting of the | 
laboratories. . willl receive: direct mail notices: ‘giving AS. T.M. St. Louis: District and the 
“The” F ranklin in Inst further details of this. meeting. Engineers’ Club of St. Louis on ‘Thurs 
Philadelphia Council hope to at day, Nov ember 3, at (8:15 p. m. to be 
: this meeting a pic ture of the need for re- 


Applying: Man-Made Isotopes— De troit— in the Engineer’s s Club Building. is 
search by business wizations and Mr. Ayres will present a condensation 
in give some ideas on how much | to allow | 


October 
his very compré ehensive ve paper on the 


i he Detroit District has arranged a «a 

for research on a budget. | They also. very extensive two-session sy Major Sources: of E inergy’ which | he 
hope to bring out how to plana research on Applying Man-Made Isotopes presented at the annual meeting he 
program eg nat research facilities ar are Industry, to start at 3 p.l mi. in the Rack- American I Institute. 
lee available. + ham Memori: Building on on Thursday, nine “continuous’ sources: of 
ter, veryone is cordi: ully i invited toattend Qetober 2 7. An intervening dinner will energy: which he will analy ze will be 
due} this meeting, and members the be held with nC. FL Kettering as the follows: sola ar energy, 
Philadelphia District are urged to pay ‘dinner speaker. President J. G. Mor- earth’ s heat, veget: ution, tropic ws aters, 


particular attention to the direct 1 mail | e row will also be present to speak briefly. _ tides, atmospheric e electricity, wind, ‘and 


notice Which will be distributed to our technical ‘papers are scheduled as the heat pump. 
7 this me meeting. follows: dinner will | be held preceding the 
sie —N ovember 29: Tracer Elements in te Inorganic F ield- ld— promptly 

Dr. Secretary of the _ St. Louis District 


Pittsburgh District Council is is 


Gor. sunning to hold a meeting on Novem- Council, City of St. Louis, Municipal 
er 29 at the Mellon Institute Audito- arles Wettring; J G. ‘Morrow: Testing Lab., 55 Munic -ipal Courts 


rum and will have Alexander Silver- Buil ling St. Louis 3, 


man Head of the Dep: wtment of Cc Shem- Anotice of this meeting, wit 
istry, University. of Pittsburgh a onthelr § and Precautions in the Use of return form, is being prepared will 
| geaker. Mr. Silverman, who will cover Radioactive Isotopes— Dr. WwW endell distr ibuted shortly to all members 
the subject of ‘Quality : and U tility 


Pes acock 
Modern Glass,” is a ‘well- known and 


the St. Louis area. 
Between the aftern no on ¢ evenit 
q very experienced spea iker on the general 


of glass, hi sessions there will be demonstrations of Informal Smoker—Western | 
abject of glass, having lecture on the the use of equipment in 


in the Jnite ed States anc his ‘Dinner reser be made resi ent orrow’s ‘ district 


articular alk ill be extensiv ely “promptly with Herzig, Climax pay its. respects: to him through, an 
ilustrated with colored slides and ‘vari- —Molybder num Co. of Michig: Inc., Informal Smoker. Th isis to bea stri ictly 
exhibits. The The ladies, who 14410 \ Woodrow W ‘Ison Ave., Detroit social affair patterned a after the Smoker 
ae cordially invited to attend this —price—$3. A cordial: held by the | Pittsburgh | District last: 
necting, should be especially interested "President Morrow and Execu- 


sted invits ition is extended to all members to 
nhis collection of sy nthetic gems. attend Detroit sy mposium, but tive-Secret: ary Warwick will attend, but 


sure to ms ake your dinner reserv: itions 


lar Heating—New land—O early. 
by _England—October refreshments, however, and also music 


Future of Nuclear Pou er— Isotopes entertainment. This is strictly an 
TheNew England District has pl: ndustry—New York—Oetober 28: affair and is planned for « 


its Fall Meeting to be held on Oc tober: One d: ry later than Detroit, the — trict members only. There” 


at the Northeaster n University York District and the Metropolitan charge. 
ili be held or 1 Mo lay 

_ | Commons in Boston. It is to be a —_Seetion of The American Society of Bhs The moker will be held 0 — 

nining dinner meeting with: tw ‘0 outstanding Mee sh: anic cal E ingineers join in presenting evening, ‘November at 8 p. m., , at the 

geakers, Prof. B. . Anderson, in * similar progr: am on Friday, October Lane Restaurant, Del: aware Ave- 

" charge of the bieseiinianl of Architec- 28, at 7 7:30 in Room 502 of the En - hue at Gates Circle, Buffalo. ee eth x 


ture at the Massacht chusetts Institute of "gineering Society’ Building. ‘Albert ‘his social aff: hs us “been ‘Spar 
oil Technology, , and P rof. A. G. H. Dietz, L. Baker, Vi ie e-President of the Kellex — phage by W. H. Lutz, -past-( -Chairn 


also of the assachusetts Institute of New York, will speak on the of the Administr: itive Committee 
Lethnolo wy, in n the Depa urtment of = of Nue lear Power. District Ac tivities, and a member of the 
topes in Industry” will be presented by Western New Ont: ario Dis trict. 


‘tute. 


ses of this pertinent subject. Prof. John R. Dunning of the _Deps Mr. Lutz along with Dr WwW. Ellis, 

le Anderson will present the architectural Sy ent of Physics, Columbia University. District Chairman, Mr. Joseph ( Gentile, 
pects, and Dietz the engineering _ Arrangements for this Meeting have District Secretary, Mr . T. 
tate; Msider: ations, been made by E. P. P itma in, an active May er will be the Greeting C vomnmittee 


Prof. Gramstorff, of the New Y ork District Members of the Western New York 
Chai for the New En ng Council, in cooperation with V. Weaver District will -receivin ea 
Smith of the A.S.M. E. who will be the —_ notice of this m eeting and a post card ; 
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ond Ceramic Whiteware Committees will be reached befedil the 

here next meeting on. numbe r of basie indus 
ery: terms in the whitewares fiel 1, as, for with 

ermina ion a anc ig nition loss o ag owe are, itreous, -semi-v itreous, and fad 
nesia refractories. A sonic method he Made 
other similar terms. Sections of the | lop 
C-2 1 on Ceramic W at t Bed- for the determin: ation of disintegra, velop 
ford Springs Hotel, Bedford, Pa. These tion be ven attention as : subcommittee on tests and sped) 

or¢ rings Hote 1ese ( give é > é 

p ( es ion eing giv en attention as tions are in v varying stages of dev: elop-F amme 
possible criterion by the section omm 


= _ meetings were both held on September | 

22 in conjunction with tl the fall meet- arbon monoxide disintegration. 

ings of the Refractories, W nea Dene for a method of test for measur- os 


and progress. The section op hoard 
raw materials has in: augurated wo ork 
on feldsp: ar. Correspondence is being tivity 


id anc ing he: in ¢: 
al Mate ial and E \quipme nt Di ing heat transfer in castables and exch: within the section on 


visions American Ceramic ~piast tic refr: actories: was expressed controls: to est tablish _initiall feels 

Society, of it is planned to secure data as a start tested 

a start what tests are ndw being used. Ip 

Committee —C-8 held an advisory a heat transfer method. considering fundamental properties of 

meeting in the ‘morning followed by a only recommendation pre- produets— water absorption, porosi neede 

main committee m meeting in the : after- was in the form of a suggested specific. avity- ‘thods new } 

noon. Some of the subcommittees’ to the Specifications for C: ast-— ‘receiving attention. D-7 

had held informal meetings p reviously. able Refractories for Boiler Furnaces The calieaeniantibes sin Sisal — ail vision 

the well-attended main committee and Incine rators (C 213-47 T). fully organized, alres ady com the 

meeting, reports 1 mostly of f a progress change, if approv ed, will | alter th the pleted some of its initial projects, Iti methe 

nature “from the several subcommit-— pres ent rate application of loa vd coordinate the 

tees were presented. In connectio: when using the hydraulic machine to mend 

industrial ‘surveys, a valuable. 00 Ib. I jul = that sever univers AY 

i a valu: 5 - perm min. in the modulus of rup-— hereby t Ay 

of the refractories manual, ture tests. The need was expressed graduate thesis work. It is expected the a 

prepared covering for definitions to cover the terms next of tie entire} ment 

as well as revisic n of old. mullite’ and “sillimanite.’ this “committee will be held during the 1950 labors 

Surveys are in progress covering lead, connection the Subcommittee on Cl: as- “Spring Meeting of the § Society in this n 

: copper, coke ovens, flat glass, blastfur- _sifications was instructed to” e onsider | Pittsburgh with plans to include sub-| Were 

yy nace and frit smelter and at the meet- also “mullite brick” very compre-— “committee meetings 

‘surv eys were suggested covering hensive report was presented by the | <4 — Blank 

paper, zinc, reheating fu furnaces, and special refractories subcommittee on eral 

other processes. the need for establishing a basis for aa covert 

research aspre- consideration of the refractories which insula 
eeting of Committee 164 on 

“paired an extensive | list of 22 research shall-b be included in this special” Thermal Insulating Materials lation. 

4 problem concerning the testing of re- ategory. In carbon refractories, test m 

- fractories. These have been submitted new field of coverage by the commit- ee In colonial Williamsburg insula 

bead Cc on tee, preliminary | work has been started. a., ‘pmmittee— C-16 on Thermal ing wr 

Two groups of materials comprise this Insu ating Materials” hel d meetings to ment 

> field: ni imely, ce arbon -refr: retories discuss one of the more n node rn of such a 

e seve which are carbon or essentially carbon _ terials, thermal insul: ition. — A three-day} the m 


of on re- earbon-silica refr: Both meeting consisting of all subcommittees insula 


progress generally. It i is now will be studied in connection mn with a main meeting was held at the letter 
‘considered that the rates of loading, established test procedures. illiamsburg Tnn on September 26- durabi 

in the low -strength field, It was agreed that the next meeting 42 members present. corel 
of the committee be held during the _ A few of the highlights of this ; group the ne 


mittee 
ne 

‘in Pittsburgh. Planning Subcommittee resolved sever!) the Te 
Committee C-21 on Ceramic W hite- matters of policy, such as emphasising) mal 
wares held during the evening its first the necessity for a significance of tet 
full meeting since Its organization. statement to be dev eloped concurrently} g 


After a report by Secretary ( Geller, the with the test— method ‘itself. The pro 


“Spring, 1950, meeting of the Society _ of meetings are given. A meeting of the 


[ fire brick Ww revision. 
A uniform rate of loading is favored 


into cones w which applications of additional members vision was made that the matter of em Specia 
> P CE cones and cone plaque material —_ were approved by the E xecutive Sub- phasis is to be cleared through the ner phaaia 
will be run in several furnaces in committee and brief reports were Subcommittee T-X on’ Significance d subjec 
"member laboratories. It will be their sented by each subcommittee chair- Tests. The need for uniformity of test] tempe 
objective to establish d: ata covering man. favorable letter ballot was was stressed, and each terials 
vad types of furnaces such as the ‘announced on the adoption of by-l: uws __— will review all existing A.S.T.M. meth mbjec 
a Denver (natural gas), propane, elec- for the committee, and these are now ods before developing a new “standa “Work 
trical resistance oxyacetylene in effect. The subcommittee on attempt to coordinate standar sional 
types s. Two analytical procedures are ‘nomenclature had held several meet- _ with those of other organizations, es has be 

on ings during t the year and the hope was cially that of the Federal Spec ification 

ne - expressed by Chairman Watts t that a 
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ances will be completed | by the the time 0 1, with Vice-( Reid i in charge 
qussion or a acted upon by the subeom- the next meeting. of a program of papers to be presented 
mittees were those briefly noted as fol- was voted to « the ttl of the on ‘dealing with sandwich con- 
ws, With the publication by the 
“Society 0 new tentative method for 
boards, § submitted by ‘Committee D-7, W 1 Approves Addition 


there app ears to be some confusion in of Thermal to Por and Cement 


industry as to its usage as compared Correlated Materials. . These changes 


. 3 Is announced b 
with the earlier A. S.T.M. Methods of will, therefore, enable this method to in- C-l on that the ‘material 


Testin Structural Insulating Board dude materials other vapor bar- g “NL ” 
‘veloped by C ‘ommnittee C-16. he Sub-— The next meeting of the committee 
committee on Insulating Board has will be _ Pittsburgh simul- 
ommended that the terms “ ‘insulating taneously with the Society's 1950 Spring: 
board” and “building board” Meeting 


fed, as well as of such terms as conduc- 


acceptable. as an addition to the cements 


covered in tentative A.S.T.M. L. speci 

tions C 175 and C |) 

F ‘This recognition is in with | 
the policy of committee and the 
density. ‘The vol tte Society in indicating the acceptability 
tivity and density. The sube ommi ee additions to portland cement ae 


feels that insulating board shoul d be the completion « of suitable teats and: re= 
tested according to Method C 2 209, and ittee Cc 19 on Struct existing The 
ff more detailed structural tests Sandwich Constructi 

ch Construc ons _mentioned above will 
new method developed by Committee fies A MEETING of Committee 


D-7 should be considered. Further = “19 on Structural Sandwich Con- 


visions toward the correlation between struction was held at Society — Head- 


arters on September 29 and 30. — 

the Forest Products Laboratories test QUarvers ON 
‘met! 10ds and those re fe rred to in Fe Subcommittee on n Mechanical Prop 2 manufactured by New 
Specification SS-A-118 were recom- ties of Basic Materials submitted for _ Industries, Inc., and consists substantially 

= of a sodium ‘resinate produced. from pine 

led. discussion a compilation physical 
mend led. ‘ stumps from which the bulk of the 
tests on core material accumulated from lubl ids h 

A proposed method for determining various sources. These w livided petrolem naphthe-soluble resin acids has 

the adhesion ‘to steel of insulating ce were divide been removed, is acceptable. resin, : 
ang ce- into five groupings as follows: 


ment is bei ing = by thermal properties, (2) ater absorp-_ number ak than 125. dd N- TATR 
laboratories in orc ter to establish data on tion, limensional stability, 1) bas been stabilised 80 that it will 
this method. ‘Three new specifics ations bondability, and (5) apparent and ab- ho 


were authorized for distribution and 
solute density. Each of these groupings 
the Subcommittee on discussed and it was decided that 
ce in 1ese proposed tentative methods embodying 

ation (metal mes the best points of the various methods Treatise ‘on Powder Metallursy 


covered), ‘mineral wool industrial batt 
submitted should be. drafted for each te 

insulation, and mineral wool felt insu- Vouume I, Technology 


lation. of a tentative There was also discussion of roposed treatment of powder 1 metal- 

test method for fire resistance of thermal — tentative methods of testing. sandwich lurgy by Claus” G. Goetzel, Ph. D., Vice 


insulating materials was deferred pend- construction in shear, edgewise: also in ‘President and Director ‘of Research, 


ing writing of a significance of test state- shear, flat plane. These proposed pres Corporation of America, N. Y., 
a 


ment which would govern the scope of _ tentative ‘methods wili be revised in line 24 Presents 20 chapters of principles, hiss 
such amethod. A proposed method for * wry, theory, experiment , technology, 


“i with the recommendations of the sub- — 
roperties, production and application. 
the measurement of density for loose fill committee and will be subsequently I PI 


letter ballot of the subcommittee. The Biques, whole new families of products 
mittee. as the cemented carbides and a host 


insulations The Subcommittee on Permanence, other special-property metal parts and” 
Durability and Simulated Service dis- materials, are being produced now that 


‘the next item of activ ity by the subeo m= cussed a proposal | to expose various could not be produced by other means ten J 


ittee. revision is contemplated of types of sandwich constructions at the = ago. 


} the Tents ative of Test for test sites. Their plan, al- Following ution, there are 
‘though in initial stages, anticipates 

iposium is + ph unned for the I 50- exposure of at least 50 panels, 12 by standards of available powders, methods ~ 

Spring or Annual Meeting to be spon- 12 in. minimum size, at each site. _ 


ed of testing powders, powder conditioning, 
sored chiefly by the Subcommittee The Advisory Subcommittee recom-_ and the function of addition agents. 
Special Thermal Properties. The em- mended that the By-laws should Among numerous topics covered, 


phasis of this symposium will be on such amended (a) to prov ide an additional Feo principles of powder compac~ 
subjects as the evaluation of the effect of officer to known a membership tion, methods of fabrications ar and equip-— 
‘tempers iture on thermal insul: iting ma- ary and (b) to make a provision used, and the intering process, are 
@tials. One paper is proposed on the that only one meeting a year need be thorough treatment. Three final 
subject of measuring specific heat held. The present By-laws state that hapters rel: that 
Work by the Subcommittee on Dimen- shallbe two. 


Mr. Goetzel’s first volume (of three 
sional Standards in securing field | date It was announced that plans were by nee Publishers, 


has been retarded consider: by s shut- complete for the meeting of Committee New York, N.’Y., is made up of 806 pages. 
( downs in certain plants. However, it is _ 19 during the Pacific Area National —__ with 300 ieacamaieane and 82 tables, and 
expected that the survey on field clear r- Meeting in San Francisco ¢ on October sells for 
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chapters which describe methods of powder 
production, characteristics, properties and 
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Active Standarc ization ‘in Petroleu the analysis of diese 4 fuels, the infra 
analysis of 60-40 blends of tso-octane and 
normal heptane, the infrared analysis ¢f 
Cy fractions and 1 the ultraviolet determing. 
tion of butadiene. 


ive Research Division V on the Analysis gf 
IN THE : Be “ptember i issue of ‘th Grease has undergone a reorganization of "Fuels which has just been organized ig jp 


ASTM Bouttetin , pages 20 to 30, an __ its own as the result of which it now com- terested at present in such diverse subj 
annual ‘ ‘round- -up” of important standard- prises 14 active subsections each of which et as the development of a method of taal for 
ti ctivities was given. Now, based _is responsible for a single test method or for gum in jet fuels and the improvement g 
a W ork program submitted by the _ the work which will lead to the develop- _ Method D 96, Test for Water and Sed 
officers of Committee D-2 on Petroleum _ ment of a test method. Technical Com- ment in Petroleum Products by Means of 
Products and Lubricants and presented in mittee G plans to recommend the adoption Centrifuge. 


interests of the membership broadly, ‘yy ‘of Method D 942, Test for Oxygen Sta-— Section ‘om Residue of Re 
an the “round-up” bility of Lubricating Greases by the search Division VI on Analysis of 
gen Bomb Method, and Method D 972, cants is continuing its active study inty 
re, on Oe D-2 2 on Petroleum Products Test for Evaporation Loss of Lubricating the factors governing the reproducibilit 
and Lubricants is just now completing | its — a oe ‘and Oils as standard during theo Method D 524, Test for Carbon Res. 
‘subcommittee reorganization which has course of the next year. in Petroleum Produ 
_ been under way for the past two years. | Two sections of Technical ‘Committee Carbon Residue). 
This reorganization has not only caused 4 H on Light Hydrocarbons are active at Research Division VII on Fow 
"better distribution of the responsibility _ present. The first, on Chemical Utiliza- _tieg has recently been organized for the 
for the research and standardizat:on pro- tion, plans to take up improvements in the — purpose of centralizing the work bein 
grams under way but has in the Rubber Reserve butadiene methods which carried on in Committee D-2 on 
formation of several new groups. heretofore have been accepted with edi- and similar properties. curren 
The work of the committee is torial revisions only. The second, on Lique- terested in the revision of Method D 445, 
_ at a very satisfactory rate. It involves a 7 fied Petroleum Gas, has initiated consider- = 7 est for Kinematic Viscosity, and in 
large number of independent projects able work on methods for the determina- _ study of the pour stability characteriatia 
being carried on by individual sections of tion of vapor pressure, specific gravity, of winter grade motoroils. 
Technical Committees or Research Di- sulfur, and Disti tion of 
visions. The more important of these Sections of Tec hnical | Committee K on Di We Re 
projects are outlined in the followi ing para-— Cutting Fluids are working on an evalua-— on Volatility is 
f emulsi ‘stabilit ts. the de- Planning to publish the preliminary text of 
tion ‘of ion sta y tests, the thod of test for the vacuum listilla- 
velopment of a method of test for active = 
sulfur in cutting fluids by means of the ‘ton of petroleum fractions during 
“for in to make sure that this copper powder method, and the develop- coming 
specification is in line with current com- —_ ment of a test procedure for running tool- __Researeh Division IX on Color is com 
an he Special Subcommittee on Ext treme on} 
section of the committee is rently carrying ‘out cooperative by bolt C hromometer, to carry out 
studying information which is available the Timken Test using a single procedure, for 
Concerning the effect of motor fuels on the details of which are being 
Research Division I on Combustion Method D 1! 55, Test for Color of Lubricat- 
haracteristics is showing especial in- Oils and Petrolatum by Means of the 
terest at present in a special project being ASTM Colorimeter. 
foe Oils continues to be that on a carried on at the National Bureau of — _ Research Division X on Corrosion Test 
.- study of crankcase oil classification a Standards at the Division’s instigation for is looking forw ard to further refinementsd 
system ms. review is currently. being the determination of the effect of baro-— D 130-49 T, the tentative of the 
made of a questionnaire which was dis-_ _ metrie pressure on the Knock Test methods. Standard Method of Test for Detection a 
5 tributed to the membership of Committee —It is: « undertaking a study of the F-21_ Free Sulfur and Corrosive Sulfur Com 
D-2 and the SAE Fuels and Lubricants aviation test method, and it hopes to de- in Gasoline. wher of thes 
* echnical Committee during the latter velop a micro-method of test which will be— ‘ 
part of June. Another program which has —__ used primarily in evaluating the knock 
been initiated within this committee _ characteristics of primary reference fuels. 
a study Ww hich will lead to the develop- Division IT on “Measuring and Sampling ods carrying & progl ram for the 
ment of more satisfactory test methods for is just’ completing the text of the first provement of =the reproducibility 
- the measurement of the dilution of crank-— volume of an “ASTM Manual on Measur- _ Method D 937, Test for P enetration af 
iy, ase oils by gasoline and diesel fuels. ae ing and _ Sampling Petroleum and Its Petrolatum. ; oD 
Committee C on Turbine Oils Products.”’ Clearance has already been Subcommitte on 
has a number of active projects under way. obtained for of the book, w Salfonates is inv estig: ite the 
_ A new section on Compatibility Testing of - will contain 1 new methods covering use of hydrocarbons other than petroleum 
Tur bine Oils, of Technical Committee C is measuring, gaging, and temperature meas-_ ‘for de-oiling purposes and to develop 
being formed. urement of petroleum products. Division repeatability and reproducibility limits for 
_ Technical Committee F on Diesel Fuels _II is also ac tively engaged in the ASTM- —- Method D 855, Analysis of Petroleum Sub 
is sponsoring a symposium at the time of IP project for the preparation of a com- fonates. 
the San Francisco meeting of the Society prehensive oil volume measuremerjt tables. 
entitled “The E flect of Fuel on Diesel En- ‘he newly organized R esearch Division organization are developing the inform# 
«gine Deposits.” ‘his symposium is ‘the Eleme ntal Analy sis spo ‘da tion necessary for the preparation of a new 
outgrow th of a discussion at the February ood Symposium on Modern Instrumental and _ edition of the booklet on n the a 
_” meoting of Technical Committee F and will Chemical Methods for the Determination 
assist the committee in determining those - of Metal in Petroleum Products at the San 
engine problems which most require Francisco meeting of the Society. 
its attention. Research Division IV on Hydrocarbon 
G on Lubricati ating Analysis is s completing: methods of test for 
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Addition to Tethates! and ‘The e arrangeme nt the in 

Editorial Staff four parts— Simple Stresses, Combined 

To awit. handling th Stresses, and Special Topics—is believed 

ily increasing technical and editorial work to give a more understandable treatment 
there has been recently appointed to the the subject for undergraduate students. 

of "Board Mr. William F. Black, Jr. Mr. Black The contents of this book according to 

appropriate resolution was offered, os in June, 1949, from Drexel In- _ chapter under each part will proses & 


recognizing and expressing apprecia- stitute of Technology with the degree of — 


B.S. in Chemical Engineering, after serv- 
tion for the 40 years of continuous “Simple. Stresses.— 
service on cal Administrative Corps, which he left in and Compression, Chapter II Members 
the current K. «1946 with the rank of ¢ aptain. Prior to. Subjected to Shear and Torsion, Chapter 
Rittenhouse. entering the Army he had worked with IIL Members Subjected to Bending— 


lut —— in ai ‘Sharp and Dohme and the Du Pont Com- © 
pa ~pany. _ Mr. Black is reporting to the Tech- “Axial and» Bending Loads—Short 


Board of of Direct ctors is nical Secretary and Editor and will been- Members, C hapter Vv “Members: 
to note that on October 9 of this 4 us year gaged i in editorial work, including that of jecte to. Axial anc d Bending Loads— 
will complete forty years of continuous ASTM Bu and i in Wi Members or Columns. 
service on the staff of the Society. He Part Il Combined Stresses.- —Chapter 
as the first full- -time employee, and in Members Subjected to Combined 


those early days of our history he not Stresses—Determination of Stresses, i 


mly kept the Society’s books but also, apter VII to 
recorded the minutes of meetings of the | 
Executive Committee, then the govern- 


ing body of the Society, and performed Stresses. —C hapter ‘Deformation 
other duties that as the Society grew | book Jose p h Marin, sso Methods of Analy IX] Energy 


have been taken over by others. He | Engineering Mechanics, T he Poaneyi- Methods of Analysis 
was subsequently Assistant State College, and long-time active _ Part IV Special Topics. aed ‘hapter 
Treasurer, and since 1945 has been | S.T.M. member, is the treatment ae  Riveted and We ‘Ided | Joints, Chapter xX 
Treasurer of the Society. me al properties of materials under cial P roblems | on Bending, of Bea 

“He has served the Society faithfully various types of static stresses “coordi- XII Members 
and well over this long-ectended period, | nated with the analysis of stresses and de-~ and Loads. 
and the Board wishes to record and sign ‘simple AC thine and structural 
express appreciation | to Mr. Ritte The correlation between stress 
house for his services and especial, lysis, mechanical properties, and de- 

sign is made possible by a discussion of and Design Stresses for 

recognize and offer to him its felicita- al ‘hanical properties at the end of each = mon Engineering Materials, 
tions on the of forty years’ chapter. In this way, the student is 464-page pub! ication may 


| _ better to proceed \ with the study obtaine d ata cost of $4.75 per copy from 


al, and aire craft de- The Maemillan Co., 60 Fifth Ave., New 


This “story” recently came to > the attention of a staff member, and is shown here even though a number of 0 our members and readers» 
may have noted it before. We are not certain of the original source (somehow it must get back to a zoo), but it appeals to us as one a 


the best and most trenchant stories, “physiognomonically” speaking, we have seen, 
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Lowell Textile Inst. Lowell, M: 4 I inte Manuracru RERS, Samuel 
ew Members to September mail: 779 Westford St., Lowell, Managing Director, 


21, 1949 Zussman, H. W., Vice-President, 1 ashington 


from August 18, 1949, to September 


3 President, First and Essex Sts., Harrison, 

Hararis, Atrrep C., Metallurgist, Kraeuter 

pany members first, then Co., Inc., 585 Eighteenth Ave., SCHLEICHER, Martin E., Technical Dire 

Newark 3, N. J. Me Butler Co., Inc., 6 Evans 


isel 


Vice-President Ww. “Sixty- -fifth St Cuarues S., Director, Me tal Sales, ‘U.S. . and Possessions 
ay-Holbrook, Inc., 165 E ighth St., San Bristow, Joun, General Managed King 


Economics Lasoratory, Inc., John L. ‘rancisco, Calif. | Bros., Ine. , 3500 5. E. Seventeenth St 


York- Ontario District 


Wilson, Director of Research, 914 Guardian San Leanpro, Crry or, Charles P. Martin, Portland, Ore. For — 
Bldg. St.Paull,Minn. = Public Works Director, | City ‘Hall, san St., Portland, Ore. 
Cotpurn, President, Colburn Leandro, Calif. "Gua, S. H., Chief Chemist, Canee Dir, 
Laboratories, Inc., 431 S ‘Dearborn St... Flintkote Box 647, Hilo, Hawaii, 

-Kuemmer.ine, Orro, Technical Superin- pate “(dn Course of Organization) 4 Testing L 2914A 8. Third, W aco, Tex, 


mail: “Box B. _U. Station 396 Waco, 

Eagle- -Picher Lead Co., Box 540, East 7 Plymouth | Oil Co., Sinton, Tex. [J] 
Sueparp, Curves H., Engineer, hio State Purnam, G. C., Technical Superintendent, 
-Svoren, Louis Jams, Draftsman, J. I. Case Highway Testing and Rese: arch Lab., E. I. du Pont de Nemours and Co., Ine, 
Tractor Works, Racine, Wis. For State University Campus, Columbus 10, Box 2027, Orange, Tex. 

WwW ilson St., Rae acine, Wis. hio. Ray, J., President, Commercial Test- 

Cleveland District Philadelphia District Tampa, Crry or, Roy K. Van Camp, Super. 


Cann, Harotp Chemist, Interchemical LANDON, K., Technical Sales and Public Works, Fifth Floor} 


Corp. , Murphy Paint Div., Wooster, Ohio. Standard Hall, Fla. — 

TaRDGROVE, Rauru M., Director of Produc Hichmon¢ 100 S. Po i 

Development, Babcock & Wilcox Co., Pennsylvania Ave., W ilmington, Del. ‘Other then Ss. = 

search Lab., Alliance, Ohio. Frirz, Glassblower, Ace Ther- 

RoBERT J. Chief Inspector, mometer and Instrument Co., Rockledge, tariat Seraing, 

Products, 2038 Fulton Rd., Pa. For mail: : 361 _Gilham St., Philadel- BisLiorHEK DER TECHNISCHEN H ocHscHute, 

Detroit District Depr., Joseph C. Greyson, Associate Pro- Dare, Mapuusupan Moresuwar, Chief 

fessor of Mechanical E ngineering, Villan- Chemist, Asbestos Cement, Ltd., Mulund 

“Fry, D., Chief Enginee er, Schultz Die a. lia. il: 

Bombay, India. For mail: athare House 

Casting Company of Canada, Ltd., Ww al- BI i kar I d., Dads 
3 lawani Shan ar R Jadar, Bombay 14, 
Igceburg, For mail: 3320 Pittsburgh District ‘India. 

M W. Cuarues A., Jr., Superintendent, Oil Goopprann, A. N. Goodbrand and Co, 

City Sand and Gravel Co. Mounted Rt. ~ Ltd., Britannia ‘Foundry, Stalybridge 

Engineering, Briggs Manufacturing Co., Innis St., E t., Oil Cit heshire, Engaod. 8 | 

mail: 10731 Wayburn, Detroit 24, Mich. "St. Louis District Verein Deutse Kisenhuttenleute, Aug- 

Oven, GERALD E., Paint Chemist, Kaiser- Thyssen-Str. Dusseldorf, Germany, |{ 

_ Frazer Corp., Paint Dept., W Run, LAND L., Director R. Tee hnical Director, Kamani Dist 
Mich. search and Development, Chicago ‘Metals and Alloys, Ltd., Agra Rd., Kurla, 


New England District Memphis, Tenn. For mail: 389 Holmes GorDoNn E., Chiet 


L. , Fae E Memphis, Tenn. Algoma Steel Corp., Ltd., Sault Ste. Marie 


denotes Junior Member. 


— formerly Arms 

Nore—These “Personals” Aviation, Inc., Los / Angeles, Calif., has 
advanced a new position as Pro} 

pulsion Test Group Leader of North 

Edgar Collins ‘Bain, Vi ice-President in thermal me of studying ‘the. ssiles. Mr. Broadston: also serves 98 | 
Charge Research and Technology, transformations in steel which are Chief Engineer of Surface Chee king Gage) 
Illinois Steel Corp., Pittsburgh, responsible for its hardening. Co., Hollywood. A new third edition aft 

Pa., and noted authority on the fabrica- Ladislav Boor, of Bethesda, Md., is his text “Control of Surface Quality” has} 
‘tion and properties of metals, has been Technologist at the Philadelphia Quarter- just been published that brings up to date} 

awarded the John Price Wetherill Medal master Depot, Chemical & information on certain new ASA 
the Franklin Institute of the State of oratory, Philadelphia, Pa. thek”” Roughness Standards for designat 
Pennsylv ania. The award was given Hyman Bornstein, formerly Director of 

‘recognition of Dr. Bain’s investigation Laboratories, Deere and Co., Moline, H. Coban, Director, Witeo 

is into the structure of metallic alloys and ~ -. is now Manager, Materials Engineering — Chemical Co., New York City, isnot 

_ his original work in applieation of the i iso--- De pt. Mr. Bornstein, very active honaist, Hanline Bros., Baltimore, Md. | 
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Carl G. Crawford, Vi ice- President, 
American Creosoting Co., Louisville, Ky., 
been elected to Honorary Membership 

in the American Wood-Preservers’ As- 
gociation, in recognition of his many -eon- 

Seto to the advancement of the art 


of wood preservat ion in the United States. uf 


the 
neers. Affiliated with 


ton, D. C., and AS.T. M. mem- 
~ ber, has this 5 year Decale a Life Me mber 
American Society a Civil Engi-— 


1910, Dr. Goldbeck has aia active — 
service through the years on various tech- _ hae 
nical committees, especially C-9 on Con- ‘ia 
crete of which he w as C hairman and 


S.T.M. tig 
Clark: Cc 


ce 1903, Mr. e 
ember in 1946. 


eRoy Peterson has acce pied pos 

m as Chemical Enginee T, 

orp.., 

prev iously “Chemical 
Michigan State Highway Dept., Lansing 


W. Gottschalk, Technical Direc- 


Siio 


TIL, has been elected first Vice-— 
year Mr. Gottschalk as_ second 
“erease, the number of members in the 
Technical Director, 
engineering consultant in Séo Paulo. 
of Analytical Chemistry. He left Penn— 
sociate Professor of C hemistry until this — 


tor, Ar American Lumber & Treating Co., 
President of the Americ an ood-Pre- 
servers Association. During» the past 
President directed a campaign which re- 
sulted in an 18 per cent membership in- 
Association now totaling 
A. Teixeira DeCastro, formerly 
mento, Portl: and ‘Paraisc aulo, 
Brazil, is now in business for himself as 
Philip J. Elving has returned | to T he 
Pennsylvani: State College Professor 
State in 1939 to go to ra Unive rsity 
where he served on the faculty as As- _ 
year, except for 
ing the war when he was with Publicker 


Chemical Research. 
Vice- 


Director of 
Malcolm Farmer, formerly 
President, has been elected President of 
Testing L aboratories, New 
fork 
Chief Engineer in 1911 and Vice-President — 
S 1929. Mr. Farmer is a Past-President 
nd Honorary Member of A.S.T.M. ws 
 hasserved as President of A.1.E.E., A. 'W. Ss. 
and of United Engineering 'T rustees. jail 
Arno C. Fieldner, Chief of the Fuels and 
Explosives Division of the United States” 


Bureau of Mines, was honored with the * & Dye Corp., , New York C ity. . He was ~ 
formerly Manager, Research Develop- 


‘Distinguished Service Award and Gold 


Medal by the Depa artment of the Interior, 
on August 30, in recognition of his notable 
contributions to fuel technology and of - 
“hore than 40 years of exemplary public 
Goldbeck, Engineering Director, 
National Crushed Assn., W. Washing- 


a 


Leroy Converse, Director, St: and- 


Dept., American Viscose Corp., 
. Marcus Hook, P a. (. July 6, 1949). Mr. 
Converse died suddenly, colls at the 
_ wheel of his car. Prior to his death he hac oe 
his company’ s Sustaining» 
Membership for some time, also had 


served on Committee D-13 on Textile: = on a number of A.S.T.M. technical com-— 


Materials since 1941, being Secretary of 
its Subcommittee on Tire Cord and F ‘ab- 
ties, and was a consulting ‘member of 
mittee E 1-9 on Fatigu 
B. Greenstep, Me al Con- 
sult: int, Algoma Steel td., Sault 
Marie, Ontario, Canada (September 
19 19). 4 Member since 1935. 
| J. Jerrrres 


Met allurgical 
Consult: ant, Cc May, (September 
1949), A men 


nber since 1935, Mr. ale 


October 1949 


C yompa anhia de Ci- Earl Harrington, for many years with 


a per riod of four years dur- a 


Industries, Inc., of Philadelphia, as Assist- : 


i. Strother. ‘Miller, Asphalt Technolo- 


Secretary, respectively, for four- -year 
periods. He also served on the Executive _ 
_ Committee and is currently a member of 
the Washington District Council. 
Martin H. Gurley, Jr., has ap- 
pointed Research | Director for the Ameri- pg 
ean Textile Co., Inc., Pawtucket, R. I. 
~ He was previously in charge of textile and 
paper research and dev elopment_ at the 


Esselen Research Corp. 


the Bureau of E ingineering of the City, 
Chieago, and later during the war consult- 
ant and engineering coordinator for the 
Quartermaster General, and engineer with 
the Explosives Branch of the Ordnance 
de partment, hha as named 1 vutive 


Learned, formerly” w 
US. N.R., is now Fac lity” Analy st at Ford — 
Motor Co., Detroit, Mich. 
Harry Majors, “Jr., has “named 
Director, Engineering Experiment Station | 
University of Alabama. He was for-— 

: merly on the faculty at the Massachuse tts 


Institute of T echnology. 


Joining ETL in 1903, he became - Herman Mark, Director of the Institute 


of Polymer Re search | at the Polytechnic 


Institute of Brooklyn, has been invited to 
deliver a general lecture on plastics at the subjroups 


ie Adviser, The New Hindustan Cements 


mist at the Bureau of Mines —— be - 
= 


standing sci 


id R. E. P. Shearer. previously. Technica 


Ltd., Bombay, India, is now a member of 
the firm, ‘Shearer, Foges & Partners (Con- 


sulting Enginee pers), of the same city. 
+ Harold M. Smith, Principal Petroleum 


Experiment Station, Bartlesville, 


Okla., 
was honore d rece ntly by the 


highest 


ae award thet the Department ¢ of the Inter ior 


a an bestow upon one of its employees. 

The gold medal and accompanying cita-— 
tion with which he was presented were in _ 
recognition of his 26 years of service with — 

the Bureau of Mines, and for his contribu- 
tions to pet troleum chemistry. _ The cita- 


care it h 
contributions to knowledge recognized 
wherever the chemistry of petroleum and 
natural gas is studied, and for contribu-- 
tions to the allied effort through careful 
technical planning and wise supervision of 
research conducted to meet war require- 
ments for aviation gasoline and other 
S.T.M. for :nany years, Mr. Smith has 
‘ae very active in the w of Committee 


ientifie « 


International C ongress of Plastics in Turin ty 


Ttaly, 
Mayfield is now Technical Con-— 


sultant, The Barrett Div ., Allied ( ‘hemical | 


me 
struction Co., Galveston, Tex. 


gist, has moved to his new home at 63 
Bernhardt Drive, Snyder, Buffalo 21, N. Y., 

his former temporary | address on 
c ampus 


fries wes very w idely known in A.S.T.M 


part. bee: of his long-time servic 
with the ‘U. 8. Navy De partment. 
many years he served in the Bureau So 

Engineering and represented that Bureau 
i many of the A 


he was technical head of the Philadel phi: 


Ordnance District, and subsequently had 


been in consulting practice. He has served - 


‘mittees including Committee A-1 on Steel — 
~and Committee A-5 on Corrosion of Iron 


and Steel, and was also on the Philadelphia — 


rineer 


ENRY M. 


partment of Commerce, — 


D. C. ( (September 20, 1949). A member of 


% 


S.T.M. activities. Later — Milburn died at his home in Kensington, 


Materials for many yet 


announced its new addren as 
1520 18th St., N.W., W ashington 6, D. C. 
The Institute’ quai arters are larger 
and will permit expansion of phases of the 


A. Weinland has been named 
Assistant Professor of Chemistry, New 


Alfred, ‘He waa for- 
Associate Professor of Chemistry, 


Drive e Buffalo. ye Affiliated Ww itt 
ee 


years, serving as chairman vakat sever eral of its 
subcommittees and as representative 
on Committee E-1 cn Methods 
Testing. He had been with the Bureau of & 
Public Roads for the last 31 years. Mr. 


Md., , of a heart attack at the age of 69. 


OHN JAY SHANK, ‘Owner and 


The Wayne Laboratories, Waynesboro, 
Pa. ‘(September 16, 1949). Representative 
of The Wayne Laboratories’ | membership _ 
since 1932, and mer ber of Committee D- : a é 


on Bituminous W aterproofing and Roofin, 


W ashington, 


Eve dete 


Society since 1917, Mr. Milburn was 


active in the work ‘of Committee 
~ Road and Paving Materials fo 
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Notes on 


‘Notes on New or Improve 


apparatus cturers 


Catalogs an and 
Ltd., 165 W. 

Chicago 1, I’. A most interesting and 

practical refe:once booklet for use when 

_ ordering polishing cloth and abrasives for _ 

metallographic work has been issued. 

“Polishing Cloth and Abrasives,” 
_ cludes twenty pages and small sample 
_ swatches of the material described, for 
more practical inspection before ordering. 

The foreword in the booklet sets forth 
very ably its purpose and general natur 


and is quoted in part: eg 
“Polishing Cloth and Abrasives” has 


-jurgical laboratories and purchasing de- 
to assist them in the proper 
7 i selection of laboratory supplies as well as to” 
— help the buyer in the correct specificati n 
oft of the 2cted 
Scientific Glas _ Apparatus. Co., Ine. 
3loomfield, N. J. This is the latest issue, 
Number Eight, of “What’s New for the | 
Laboratory.” It illustrates and describes 
many instruments and pieces of equip- 
ment, such as Gyco Heating Jackets , Abbe- 
56 Refractometer, Funnels and Graduates ie 
made of Durable Plastic, Hygrometers, 
Agate Mortars, 
The ermome ters, Trip Balances, and others. 
pages. Summer 1949, edition. 


-Wilkens-Anderson Co., 4525 W 


Di- 


Bt. ., Chicago OW aco 


Catalyst,” Volume V III, announces Wil- 
kens-: Anderson Co.’ s pew address (noted 
describes a 
pumber of -ineluding Ains- 
worth Bal: ances and Weights, Triple Beam 
Balance, Walter Baths , Buffer Tablets, 
Burettes, Oil Refining Cup, Boekel Pipette 
Washer, Precision Shaker, Spectrophotom- 
“eters, Stirring Paddles, pH Meters, pH 
Test Papers, Timers and Stopclocks, Titra- 
tion Assembly, Midget Pump, many 
others. Includes an index of items listed. — 

32 pages, 83 by 11 in. 
- Bausch & Lomb Optical Co., Rochester 
Catalog E-30, entitled ‘ ‘Bausch 
Lomb Optic al Glass,” is the first optical 
glass catalog issued by the company since ~ 
_ the start of World | W ar i and contains 


to and of instruments 
utilizing fine glass optical ele ements. The 


Note 


. any type of small spring (coil, flat, special 


¥ been prepared for our friends in the metal- 


Pyrometers, many strain points. 


Fisher Scientific Co. 


= 
ae for cooling volumetric test samples, i 


wd ver exothe ‘rmic reactions are under study. 
T 


Supplies 


Wacker Drive, 


Baldwin Works, Philadelphia 
42, Pa. This machine was designed for 
high production inspection and testing of 


design, or_ spring assembly) within the 
[t is especially useful for springs made of 


wire sizes from 0.005 in. to 0.030 in. 


weighing: ceuracy within - +0. 10 pe cent. 


Locomotive Works. A new self-balancing, — 


dial-type strain indicator for use in stress 


analysis with SR-4 bonded resistance wire 
strain gages. The automatic balancing 


eature simplifies strain measurement by _ 


giving quick indications of strains s on & 
dial scale calibrated to read directly in 
micro-inches per inch for standard gages 
(gage factors from 1.90 to 2.20). Adjust- 
ments for gage factor and for zero setting — 
are provided above the dial inside the case. _ 
The indicator can be used either with . 
single strain gage or with multi- point 
switching and bi: alancing units for reading 
Butyl Rubber Tubing— Fisher Scientific 
Co., 717 Forbes St., _ Pittsburgh, | Pa. 


Formerly obtainable only in large quan- 


tity lots, Butyl rubber tubing may now be 
_ purchased in quantities convenient for the 


laboratory. ubing comes in two di- 


ameters—} in. and in., both with }-in. 
wall thickness. Gas analysis equipment 
gives accurate results when Butyl rubber 
tubing is used in place of other types, be-_ 
cause of its low permeability to air. It is_ 
soft and flexible, and there fits snugly 
glass ‘fittings ig 
Be Bath for Laboratory Use— 
This bath 
_ the need for make shift arrangements and © 
use of ice in cooling reaction vessels w ith 


in steel or mets llurgical 
water and sewage 
he new bath is a copper-lined, steel 


cabinet with tray adjustable by means of 
‘supporting chains over height of 10in. A 


catalog tells two separate, but related _ sensitive thermostat and control prov ide 


-stories—one, in tures, of the manufac- 
ture of optical glass in the Bausch & Lomb 
ilass Plant—the other, the technical 
specifications of the available B&L optical : 
glass. _, Sections of the catalog cover 


ties, and a section covering General Data. 
pages, 84 by 1lin., illustrated. 

Laboratory Equipment Corp., St. Jose 

Mich. “LECO Zircon Refractory Ware 

Cc ‘atalog” illustrates and describes com 

bustion tubes, stock size tubes, combustion 

- tube liners, combustion boats and shields, 


ignition ware, high-and low-temperature, 


)ptical, Physical, and Chemical Proper- 


_ low temperatures which can be maintained — 


- for 15 to 50 gal. of water at any point from 
0C. to temperature. 


Comparator M1 176—The 


Ave., Chicago 14, ill This Com- 
: parator is of the trav eling microscope ty pe 
intended for measuring spec trographic 
plates and | similar records. The instru-— 
_ment reads to 1 micron over a range of 155 © 

mm. 


draw tube which can be clamped in posi- 
tion. It is furnished with two | achromatic. 


flame ring, ete. A pricelist isincluded. 22 the use of any magnification from 5 to 40 


pages , 83 by 1 


1 in., illust, rated. 


diameters. A cover for ‘protection against 


Please mention ASTM IN ‘when w 


in 

diameter. The equipment is sensitive to ad 

- load changes of less than 50 mg. and has a 


| 
Strain Indicator—The Baldwin 


"Gaertner Scientific Corp., 1201 W 


The microscope has rack and pinion cosity from 0.001 to 1000 megapoises at 
adjustment and an adjustable 
melting crucibles, and_ refractory plate, objectives and two ey epieces, 


- dust and moisture, | iis an accessory box 


containing the extra eyepiece and objec. 


tive, camel’s hair brush, screw driver, and 
- bottle of clock oil are furnished with the 


Contact Modulated Amplifier—General 


Motors Corp., Detroit, Mich. super. 


4 


_ Sensitive instrument that can measure the 
cooling rate of steel during quenc hing is 
the so-called Contact Modulated Ampiifier 


_ which was developed by GM Resear¢h dur. 


ing the early part of the war. The re 


search objective was to perfect a device 


as faint as a 


a few hundredths of a miero- 
volt, 


a task ordinarily performed by 4 


ast would measure direct current signals 


29 in. in and 5 &. of head, pensitive galvanometer. The amplifier cay 


be handled virtually like a portable radio 
and operates almost anywhere with un- 
disturbed stability. L inked with thermo- 
couples | attached to a test bar of steel, 
_ the amplifier instantly records the cooling 
rate which always is extremely fast in the ‘| 
initial moment of the quench, and aids in 
classifying steels according to their nr 
ness or hardenab a 
E Electro-Chemograph— Leeds 
& Northrup Co., 4934 Sienton Ave., » Phila 
delphia 44, Pa. Designed for ‘rapid, ace 
curate polarographic analyses, this ‘er 
Chemogr: iph features one- piece ‘console de- 
sign incorporating a built-in Speedomax 
Recorder. The instrument is convenient 
_ for both research and industrial process 
control laboratories. automatically 
plots diffusion curre nt as a function of 
voltage. The data-taking is done by a— 
 Speedomax Microampere Recorder, w hich 
: provides greater speed of analysis and more 
complete detail of test results. A typical 
test run can now be made in about half the | 
prev ious time. A full range of variation in 
test technique is available through a set of 
controls, all centralized in one panel. 
Step-by-step instructions for ope 
testing, and calibration are on the 
iront of the 
_ Precision Scientific Co., 3737 W. Cortland 
‘St. , Chicago 47, Ill. This instrument has 
been completely redesigned with _ all 


table top contains controls ané 

dials within easy reach o/ the operator, | 
_making the apparatus simpler to manipu-— 
late. The viscometer has a broad utility 


Ape will give complete data on the flow 
_ their contents. It 1s of par icular usefu properties of greases, paints, printing inks, 


plasties, adhesives, food products, and 


other similar industrial produets. 
aboratories, and whe - 


Epi 


Syn 
was § 


lend 


elusic 
-pamy 


operating parts within one housing. The 


High Consistency Rotational Viscome- | , 


a te —Precision Scientific Co. This was de- 


veloped in cooperation with The Texas 
to measure the viscosity of as-_ 

phalt and related viscous substances, It 
makes possible a complete evaluation of ’ 
the high consistency materials having com- 
plex flow characte ristics. Whe testing 
high consistency liquids, it will de ‘termine 
the viscosity, the degree of flow com- 
plexity, and the relative elasticity. The 
viscometer was designed primarily for 
testing roofing, paving, and waterproofing — 
_ products but is also suitable for testing 
viscous paints, and 
plastics. It measures and records vis- 


various rates of shear. The sample cup 
can be rotated at any one of ten speeds — 
from 0.0696 to 2200 revolutions per hour 
and these speeds are in direct relation to 
the rate of shear. Speeds can be changed 
shifting a le ver on the front pane 
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Summary Prepared by F. F. ¢ 
Section on on ‘Effect Speed ol a 


, Annual Meeting of the Bociety hek at in De Arolt, -Mich., June 21 to 25, 1948, 

Sy mposium 01 on Speed of Testing was presented. In poor the data covered in the formal papers in the symposium, the committee 

_ was aware that there was a considerable amount of data that w ould be a valuable addition to the symposium but which data would not 

lend itself too well to formal papers. fs Mr. FE; G. Tatnall agreed to summarize these data. . This information was not available for i in- 

qusion in the 1948 roceedings with the papers of the symposium but is included in the reprint of the s syn mposium available in separate 


— he summary is ine faded int in this issue to the gh: 


Research of Section See (1947 A. A.S.T.M. Partial Bibliog- 
Effect of Speed of Testing of Cc Committee | E- raphy on Effect of Speed of. Testing, 
and particularly the basic investigation 
In addition. to the formal papers at the “1948 Symposium on by J ‘Hammond ‘Smith on “Rate of 
Speed of Testing, there is available a considerable amount of data relating — a Elongation i tn Tension Tests,” ” AS.TM. 


to pent in tests of a wide variety of materials. In most cases these Proceedings, Vol. 27, Part Il, pp. 507- 


presented. "They however, represent able information which supple- 1. Speed Characteristics of 


ents | the Sy mposium papers a and broadens the fi field covered. arious Types of Commercial ‘Testing 
_Mr. ¥. G. Tatnall, who has actively supported the the section Se Machines.—Report 
since volunteered to collect and summarize these data. By study of the MacBride, National Forge Ordnance 
and letters to of the sec- 


latest informa- present, can changed by Meeting of the Society, 1947. (Published 
tion on speed of testing is arranged in and Stiffness characteristics. form), 
small space for easy assimilation so that 3. “Methods and Equipment for 


“he who runs may read.” Some of these * Note on Effect of Speed of Testing ein he trolling Speed of Testing. "—L. K. Hy de, 


have yet been. formally pub- Tensile Properties of Austenitic | S. Peters Co., A.S.T.M. Proceedings, 


lished. The names of contributors Steels | (R. H. Heyer, pty Stel ol. 48, pp. 1129- 1186 — 
FeRRovs METALS tensile properties of most J. Manjoine, W estinghouse Research 
arbon Steel (L. austeniti ic stainless Steels | are se nsitive to  Labs., A.S.M.E Journal of Applied 
S.T.M. Proc. (1940) Moore and rate of strain in the tension test. Low Mechanics, June, 1941. 
_ Jones show that 800 per cent rate change — strain rates result in high values of both — z 
has no serious effect on tensile and yield tensile strength and “elongation. The in 10, ,000 sec. (2 hr. 47 min.) to 100 
strengths. Ina report to ‘Committee A- yield strength is not appreciably affected. | cent in 0.001 sec. ora variation of fone 
ty ‘ ~ Subcommittee XII, in 1940, Mr. L. H. a speed, either free running a5 to one billion. Aluminum and copper at ve 
Fry shows vs that 2 a three-fold increase in or under load, is snot a good measure of elevated temperatures show continuous 
‘speed increases the yield point from rate of strain because of the marked ten- increase in yield strength | with strain 
45 000 to 48,000 psi., which is of the same _ dency of these materials to stretch in the | Pe rate. For ferrous metals and alloys, tem- Sn 
order” of ‘magnitude as the scatter of shoulder sections and well into the grips. perature differences alter the rela- 
yield point determinations in tests of of Strain in the gage marked section comple: i 
several specimens of the same material. or possibly time of test betw een yield and 
ON 


Speed limits should specify either limit- fracture can be 1 used to control ‘speed of “FERROUS 
ing rates of crosshead speed under load testing. Alloys (F. M. Howell, 


rates of low d application in pounds The effect of strain, rate is is related to minum Research Laboratories): 
square inch per minute. No high the temperature rise the specimen. 
degree of precision is required in speed tests show that *** 
specifications since considerable variation the’ strength and elongation decrease as proper ties of aluminum alloys are not 
i. be tolerated in tests of carbon steels. y the temperature increases from atmos- +! seriously affected by variations in speed bs 
ow pheric to about 400 F, It is probable that testing, hence a considerable range in 


* 
Stainless Steels ‘A ‘Hey er, tension tests at room| temperatures. at testing speed permissible. Recom- 
Armco Steel Corp.): 


very low strain rates approach isothermal mended rate of ‘stresing up to yield 

nsile strength. and elongation are conditions which result in the develop- strength—not more than 100,000 psi. 
ot appreciably affected by testing speeds - “ment of abnormally high. properties. 5. a _per min. Above yield strength, the cross- 

in the range av ailable in commercial head speed under load should not exceed 


q 
testing machines. he yield “point, R R. H. ‘Heyer, ‘ “Effect of Speed of on in. per in. of ‘gage length per min. 
the Tensile Properties of Austenitie. Stainless Steel © Satisfactory results can be obtained by 


- anager of Testing Research, The Baldwin Lovo = OLLETIN, Ne. 158, May, 1949, p. 57 _— the rate of strai ing to not more 


motive Works, Philade phia, Pa, 
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SION) MEANS OF REGUL 


ABLE I. TESTING MACHINES (TENSION AND/OR 


coM 
EED. 


han per in. er min. 
pial limit. This rate gives a time 


of 24 sec. to reach a proportional limit oe 


wes $0,000 psi. or 36 ‘sec. to reach ; a yield 


strength of 40,000. psi. Beyond the yiel4 


— 


Available, 
min. (except where ‘otherwise 


indicated) 


in. per 


Capacity: 


From to 


4 
‘Type (Hydraulic 


For Tests 
Crossheads 


> 


H 


“Mechanical —Teasion Cigculars 
(all ma erials— 


av 
ey type and Vari- 

1500 Ib. 


e wn 
109 and 
119. 
Bulletin 

-A 


Varies from 


Stepless—vary- 
ing from 2} 

to6depend-| depending 
ing on ca- | capac 


r pump with 
pump discharge control 
pump adjustment by 
motor drive on screws. 
{ 


I—Uni | oto 20 


Gear reduction, sprocket 
and chain, si gle speed. 


Graham 1 variable speed driv a 


Model L—Univ 


Mechanical 


Model M—Universal— 


Mechanical 
Mechanical; Tension | 
Compression 


| 


Positional, 
"controlled by selsyns from 
_ synchronous motor. Chart 
speeds 02to50in. per 
min., independently se- 
lected to secure range of 
extension magnifications. 
Load ranges: 2 g. to 1000 


Mechanical—Compres $ 
sion (For Cartons, 


al 


Electronic variable speed 


Variable up 
to8 


Aggeed- he 
tely 10 


‘Hydraulic pump, load valve 


able 0 to 2 and automatic regulator 


valve. Crosshead adjust- 
ment by motor drive. 
nation two-speed gear | 
and control knob of 
Thymotrol unit. 
(25 Multi-piston pump regulated 


by control valve. 


Separate motor driven 


crosshead. 
NOTE. —Mechanical Machines up to 5000 Ib. can ie purchased with testing ng sds . 
Of, to 20 in. per min. For machines 10,000 lb. and above speed to testing up to ’ 


= 
Depends on 
capacity 


Mechanical Tensio 
Compression 


Hydraulic Tensio 
Compressior 


3 in. per min. and adjusting speeds up to 10 in. per min. are available. 
Mechanical for mul Mechanical for multi-fixed 


fixed speeds Selsyn motor cm 


Electrical for v | 


Tange 


Hinde and Dau 
Electro- 
maximum 1 1000 Ib. 
*F ixed Crosshead F ixed cross-_ Servo motor _ positioning 
‘minimum 50 g. head—0. controlled by L 50 | 


maximum 10,000 Sentronic recorder for 
Ib constant rates of strain- | 


i 
Hydraulic—U niversal Rotary pump with suitable : 


Crosshead adjust-_ 


trol 


Various in a 
ratio 

bern 

ified pur-— 

Stepl: Pen- 

dulum—2 to 


= 


grains per end 1 
denier 
Machines 


Bulletin 


ASTM U L LE 


Nos. 103, 


Bulletin No. 


CC Thymo- 


perature, 

hardening « effect. Consequently : speed 

a of testing is very important and affects | 
he 


a 
Effect of Speed in + Testing 2 Zine and Zine 
Alloys (E. New Jersey 


Co.): 


and zinc alloys are deformed by 


zines show unexpected resistance to much 
_ heavier lynamic loads. In extruding zine 


eee static loads. These : came 


me the pressure required i is greater than that 


necessary for metals of relatively greater 
~ tensile strength like brass. Zine, there- 
fore, is considered sensitive to speed of 
deformation, 
effect of speed on the 
tensile. strength of the Zamak die-casting 


Bulletin 28 280 alloys is typical. In Zamak-3 (A.S.T = 


Alloy XXIII), tensile e strength of as cas 

Specimens varies from 4d, 900 psi. 
in. per min. to 43 00 
psi. _at 0.30 in. per min, 
"Subcommittee IV of AS.T.M. Com. 

mittee B-6 recommended that the follow- 
‘ing statement appear with the Stan dard 
‘Specifications for Zinc-Base Die Castings 


B (see to the specifi- 


‘Straining shal] not exceed 0.25 in. per inch 


pert min. measured on the gage length of : 


the specimen.” 


; Copper and Copper Alloys (G.R 


Bell Telephone Labs.. Inc.): 


For sand castings, castings, 


and rod, testing speeds up to a 


rate of straining of 0.50 in. per in. per 
“min. shaven no upon tensile 


is rexpeenced in ‘accurately te re 

cording data for yield strengths corte- 
sponding to 0.5 per cent elongation | under 
load, as well as for 0.2 per cent offset 
yield strength, 


The affect of 5 peed on the Tensile Proper: 


ties of Lead (A. A. Smith Jr., American | 
Smelting & Refining Co.): 


Because soft lead idiom many lead alloys | 
spontaneously recry stallize at room 
there is little, if any, work 


absolute value very 


materially. 


a shown by the accompanying Fig. 1, 


the tensile Properties 


decrease rapidly 


3% 1948 Supplement to Book of 
art L B. 


per min. up ‘to the 


the speed can 1 be increas toh ; 


zinc alloy. rate of | 


streng 
is sub) 
effect ( 


| todiff 


with 

Rea 
obtain 
in 193 
of test 
concre 
bby 1 
of ls 
10 mi 
produ 


a 
| 
— rapid 
| egulating Speed | in Maker's 
0.02 0.05, 20 and 2.0 
— 
— od 
— 
‘bert 
varyir 


with : a decrease in testing speed. Also, the 


elongation tends to decrease, but at a less 
: rapid ra rate. These data apply directly to 
soft lead only, but they apply to all lead 
alloys to some degree. As the rate of test- 
= approaches ze zero, the tensile proper- 
ties are very low, being of the order of | 


0 or 500 ea ift two or three years are 


CEMENT A AND 

Portland Cement (J. R. ‘Dwyer, Natio onal 
Bureau of Standards) 


Nie 


The loading up to one half of the ex- 
‘pected maximum load on the specimen 
be at any convenient rate, after 
which the machine shall be adjusted 
-Joad at a rate in pounds per minute which = 
‘shall be not more than” 1} times, and not 
less than one half of the expected max- = 
mura load on the specimen in pounds; 
thereafter, no change shall be made 
the setting of the rate of loading con- 
trols until after the maximum load has 
definitely been reached, and the load is 
to be released. This applies to = 
sion testing ig. An indication of the lack © 
of sensitivity of cement and concrete to . 
loading rate is shown by the present test 
method for co: mpression ore of cement 
cubes which calls for ar 


3 
briquet, oe rate of loading shall be 600 © 


= 


For flexure testing of cement and con- 
‘crete beams the loading 1 rate shall be not 
greater than 150 min. 
Effect of Speed of Testing g on 

sive Strength of Concrete (F. E. " Richart, 
University of Illinois): 


Relative ely few studies have been made 
the effect of | testing 


o 
c 
a 


strength of concrete. Since this material 
is subject to creep at very low loads, the - 
#3 

dlect of rate of loading might be expected 
to differ markedly from n that for r materials 
with a high proportional limit. - 
Reasonably 
tbtained in tests by Jones | and Richart 
in 1936,3 on the relation betw ¢en speed 
and the compressive s strength 
concrete. Tests were by 
bby 12-in. cylinders to failure in periods 
of 1 sec., 5 sec., 20 SeC., 1 min., 2 min., 

10 min., 30 min., hr., and 4 4 hr. , thus 


4 straig 
producing a range in s application 


varying from 3 
per sec, Both load and strain were meas- 


Each point average of twelve - 


earbon resistor type. For all but t the very 
slow loading rz rates, autographic records of © 
rain time were means 


three of concrete, at age 
The test results indicate the 
rength increased with rate” 
consistent results of loading. The 
tained wit 

speeds was about 1} to 1. 
hen the compressive strength was 
against the loading rate, “using could not be made. 
a logarithmic scale for the latter, the test 


values were represenied fairly well by 
ht lines. 


ain were Ss = St +k 


ued by means of telemeter gages of t the Pere 


wherein 


Hensite S Strength 


x16" cylinders tested in4 006, 000 Ib. hydraulic “ELAR - 1932 

Each point overage of twenty rd 6" X12" cylinders tested in 4, 000,000 Ib. hydraulic machine - “1932 | 
Each pc nt average of five-6"X 12" cylinders tested in 4,000,000 Ib. hydraulic machine -i$33 
Each point average of five—6"X 12" cylinders tested in "200, 000 Ib, hydraulic machine-1934 | 


Standard Rate 
of Load Limits 


Rate of Load psi 


1 of Concrete is Reduced By den Rat 


Sis = strength at ‘the rate of applying 
stress of 1 psi. per sec., and 
a constant; about 0. 07 for the 7-day 


tests and 0.08 for the 28-day 
‘It was noted in the paper that a similar 2 


j Pee, relation had been observed 
between modulus of rupture and rate of © 
loading in tests of plain concrete made at 

ratio of strengths ob- "e the University of Wisconsin in 1933. 

he highest and lowest test- at A few other scattering t tests agreed quali- 

tatively: with the conclusion from the 


- above tests, though specific comparisons — 


wel 7 an 


Similar data from the Bureau of 
clamation effect of rate and 


The straight lines cor- 


Testing & S$ yeed on Strength and Elastic Properties of 
ncrete,’’ Proceedines, Am. Soc. Testing ‘Mats., Vol. 
Part pp. 380-392 (1936) 
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Jones and F. E, Richart, “The Effect 


strength a at a of loadi ing, 


Laminated Materials (A. G. H. ‘Dietz, 
Massachusetts Institute of Technol- 


inch, per 


PY 
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Duration Time of Load = 


Duration. Time Lood, 


Extrapolation of (a)—Conecrete Will Support Only About 70 per ‘cent of Ultimat 


Compression 
Test Completed in 


Uniform 


J 
02 


oi, in per 


4 Strain Curves from Two Matched Douglas-: 
ie Increase in Strength Due to Rapid Loading was 22 per cent of the Sts ele 
Stress. Moisture Content 12.8 per cent. Specific Gravity 0.43 
Based on Oven Dry and ‘Volume at Test). Specimen 


59. 86. 


rates of ordinary strain: 
butyra 


tensile stress. 


llulose se acetate butyrate, upper yield 
‘min. 
Crosshead Speed, ced, Yield Point, 
56 5200 to 6600 Ue 
.56 3500 to 4200 
0. 02 to 56 to 2800 


bin ( 


0. 


(a) Shows Ww iH U Ultimate Determined Standa P rocedure 


inperinch Yield Point, psi. 


maxin mum stress: 


Stress, pal. 
to 1500 9.000 to 120% 

MEL. 401500 700 to 9 
to 1500 4.000 to 


henolic pa- 


per lami- 


; 
Com 
crosshead 


ant rates 
ordir nary 


Stress, psi, 


maximum 


Crosshead Rate, 
in per min. 


CAB Hy... 0.04 to 10 
0. O4to10 
Ls 


laminate to 500 to 31 50) 


T esting Speed on 
Wood (L. J. Markwardt and J. A. Liska, 
U. S. Forest Products Laboratory): 
‘igure 4 shows stress-strain for 
igure 5 a semi- plot 


of stress versus time to failure at a con 
stant rate of deformation. (While ther 
is considerable scatter, the trend of the 
curve indicates an ‘exponential relation) 
i" Figures 6 and 7 show how character. 
istics of various types of testing machines 
modify the speed- of- testing factor. In the 
case of mechanical-drive machines the 
| seta rate of loading ir in the early portion 
of ‘the test is appreciably less than the 
 free- head speed because of lost motion 
and strain 1 in the loading sy stem. As the 
test progresses and the proportional limit 
is passed, the rate of loading approaches 
‘the free-running crosshead speed. Hy 
draulic machines under heavy loads show 
a decrease in loading: rate in the latter 
pee ‘of the test. In some cases with 
hydraulic r mi valve 


prevent the tmachin from stalling. 
IL—VARIATION OF BRE AKING 
STRENGTH ELONGATION 
‘WITH TESTING SPEED— 
+ Rate of Loading Tester 
Plane), Capacity } to 20 kg.: 


Ratio of Ultimate Stress of Specimen | 


to Ultimate Stress Tested 


— 


‘ Standard 
 Comoression Parallel ta Groin 


in 


under 
maxim 
ificatio 


0.07 per cent increase in strength pet! 


each sec. decrease in testing time, 5 
sec., 
7 12 per cent increase in strength | pet 


sec., wet tests (yarns). 


pr ‘reach g. per denier® per min. 


temperature and humidity, 


tests (yarns and] 
“Sa 


- id each sec. decrease in testing time 5 to 10) 


'50 to 0.65 per cent increase in strengti} 
increast) 


* Denier i is defined as the weight in grams of 90) 
= of test material at the standard conditions®] © 


| 

loac 
ong. 
Cotto 
| 


i’, 


of. rayon as and 

cords increase with an increase in the rate 

atw hich the load i is applied during a test. 

The strength varies linearly with the 
logarithm of the rate of load application. 
or rate of extensi ion of the test specimen, - 

"whichever type of testing ‘machine 
used. This strength increase is of the Alih 

order of 25 t to 50 per cent when the testing 

| time is reduced from 14 sec. to approxi- a. 

al ig mateiy 0.001 sec. and depends on the © 
‘Compression material | being tested. For a constant 


Compression Parallel to Grain, per cent 


Ratio of Ultimate Stress of Specimen 


o Ultimate Stress Tested in Standard 


Se 


rate of loading type tester elongation 
to Grain break of viscose rayon cords under cer- 


tain: condi itions of testing alSo increases 
logarithmically with the rate of load ap- 

ce plication while the elongation at the 10-lb. 


TT, Time Required to Apply Ultimate St 
at Constant Rate of Deformation, sec. approximate Variations breaking 


is. 5—E of Rapid I wading on the Compressive Strength P ‘arallel to the Grain of Sitk 


Specimens | by 1 by 4 in. Long. Moisture Content 12 per cent. Specific speed for various: 


0.32 to 0.42 on Weight when Oven Dry and Volume at Test). ‘= testers. Phe 
Represents an Individual Test. 


ests on the trengths a cottor 


‘in loading rate (2 to 18 g. per denier per 


0.27 per cent increase in strength per v. Speed = 
each g. per denier per min. increase in ear : 


loading rate (2 to 18 g. per de denier 


‘min,) wet tests (yarns). 


0.37 per cent (relative) increase 
jongation at break per each g. per denier 
min. increase in loading rate (2 to 18 00/602 tin per 


2. Constant Rate of Extension Tester—_ | 
Schaevitz Differential Transformer— Can-— 
0.13 per cent increase in per -0. 022 in per min 
_.c. decrease in testing time in the || 
range 5 to 100° sec., conditioned ‘tests: = 


rate in the range 2 to 12 in. per min. for 
_ break in the extension rate range o to. ‘ 
strength and elongation with respect to 
testing rate is not linear, 
It has been customary to ‘specify speed 
machines as rate of crosshead motion 40000 120 000 Ib Hydraulic No 4896 


under load in inches per minute, witha | | | Measured Free Head Speed=0.0375in 


Minute Pacir sed Through- 
maximum allowable variation from spec-. = 


cent. In mechanical machines, 20 000 Ib Hycraulic 4806 
speed of crosshead i is used instead ‘of speed 20000 — Measured Free Head Speed= O 0359in 
per Minute Control Valve Not Used 
0000 Ib ‘Mechantcal 3-Screw Bear 
Balance Machine No !040 Measured 
Masich, I. Pont de Nemours and 


Load and ‘Head: Tier el - Time Curves for: i 1 by 4 in, in. ef 


ir Compression Paralle Specimens. 


— 

¥ 

3 

th 
the 
limit 
Hy 
show ag 
ater 
— 
ON 
7 
aia 
pe 
of Jouglas 
| 


tester by M. and A. N. Ben- 
_ son also | show that t the logarithmic 1 re - 
between strength and rate of 
testing exists (A.S.T.M. Proceedings, Vol. 
er ~The ‘effect of testing speed on the a ap- 
parent strength of cotton fibers and =— 
has been investigated by Midgley and 
Peirce (Journal of the Textile Institute, 
17, p. T 330 (1926)). These 
that a strength increase of 20 to 30 
‘per cent is secured when the test yarn — 
is broken in } sec. on a pendulum type | 
= over that observed at the standard 
test conditions a ag 20 sec. to break. — 


to sec. The strength was 


found to vary linearly with the logarithm — 


the testing time over a very broad time 
scale. No change in — at break © 
The effect of testing speed on the ; ap- 
parent strength of cotton and 
rayon fibers as_ tested on a Pressley 
Machine is also discussed by J. K. Phillip 
(Textile Research Journal, Vol. 19, 274, 
May, 
_ Hindman and Krook (Textile Research 


<Av. Speed= 
—0.008t in. per min. 


(Ultimate 


Load 

a 6275 1b. | 


— 120,000 Ib. Hydraulic No. 4896 
Poor sured Free Head Speed=O00I2 er Minute 


120 0001 ib Machine No. 
“Measured Free Head Speed=O0.0l2 in per Minute 


Journal, Vol. 15, 1 No. 7, July, 1945) de- 
scribe a strain gage strength tes Controt Valve Not Used Quring Test 

thors report that the apparent | Machine No 4713 Measured Free Head Speed: 

increased for a high speed tensile test al- 0.0119 in per Mi 

002 04 0.05 0,06 007 0. 08 0. 001 


Additional impact test data on cotton 
and nylon parachute webbing is reported “He d ‘Travel 
Stang, Greenspan, , and Newman (R.P._ 
1710, Journal Nat. Bureau 


Fic. 7 |_—Head Trave el - Load Head Trav - Time Carves for 3 by: 4 by in. Fir 


lected for ee: Air Conn as well a 


Textile Division, Massachu- 

setts Institute of Technology): larly at Slater Laboratories. A data resulting from an MI. testing 

that and able amount of information has been col- 


for -arge Plasti Strains and Combine 


Sse 


plastics strains on n tubular 8 yecimens 
research i inv bie jected to combined stresses. -Oneo of these lisa of the tem 
taken to plastic stress- strain gages (a tension- gage) i isa -sion- torsion strain gage of which the de}: 


ts ails of construction are shown in Fig.2 


mechanical gage ‘designed to measure. 
a The gage consists of two rings, R, and}. 


stresses angles of tw ist and axial str ains on a 
4 


Rs, which are attached to the tubula] 
_ This paper describes two specially de ee Ata, 
signed used lar specimen subjected to axis ial specimen, S, by means. of three roll 


"tension and twisting. - The other strain ‘spaced 20 deg. The rods 


gage (a tension- tension gage) | is a clip: have conical ends and are connected to 


DISCUSSION OF ty strain ga gage used rings with preloaded helical springs 


NVITE D, either for publie ation or fe r the at- 79 
7 t co ess 8 rin 
tension of th author. A idves s all comr 1unica- ing longitudinal al H, so hs at mpre jon in the p i 
tions to A. 8. M. He eadquarters, 1916 Race throughout a test. In this 


ains in a tubular ‘manner, the rings do. not relative ta 


- Professor of Engineering Mechanics, Depart- 
of Engineering Pennsylvania 
‘State Coilege, State Co 


4 
28 (1P172)_ 


YY% | | | 

if 
4 
be 
"A 
— | 
q 
ta: 
_ 
| 
Aes 

i a j 
inge, 
j | uy 
specimen cross-section in the _plastit) ,; 
ASTM BULLETIN October 1948] 


Mechanical ain Gage for Measuring ‘Large 

Plastic Angles of Twist and Axial Strains. 


| 
indicator to | 


ring is used to measure the angle 

twist on the lower ring. ‘The: measure- 

ment of the angle of twist is made possi- 
since the lower tng is ‘scribed 


‘toniont strain pr described in ‘the fore 
- going are that it can measure both angles 

of twist and axial strains and that ‘it is 

_ designed so that large strains can be 

o measured at stresses beyond the ultimate 
stress of most rs, 


specimen, S, with strain gages 
"attached. ‘These gages are used to meas- 
ure large plastic strains tubular 
‘4 specimens subjected to internal pressure 
and axial tension. Two kinds of gages _ 
are shown, one is used to measure axial 
strains and the other measures lateral or 
circumferential strains. The details of 
construction of both ‘the longitudinal 
and lateral clip gages are represented i in . 
Fig. The clip gages and rings 
made ‘of phosphor bronz 4 by 
05 in. 


attached to the > specimen. T he rings — 
maintained in contact with the 
— specimen by pointed rods and b 
initial “spring” in the rings. "Axial 


strains are measured by the clip 
ngitudinal and ‘Lateral Cl ‘Gages. gage, G,, by means of electric SR- 
AF | gages attached to the bridge of the clip 
measure e the axial strains direc tly at the base of the clip produced by 
the upper ring the plungers nding upon the magnitude 8, result in 
; the gages are in contact with the low er strains to be measured, dial gages with _ 
rng, It is possible: in this way 1— in. or d isions can be used. 


“al | ig 


— 
ngs 
n th 
on 
— 


that an inerease or decrease, in the 


_Blectrical Clip Gage for Measuring» 


‘Brains produced i in the SR-4 gages iy 


measured by a strain indic ator (Fig. 3 
> Ss ves ‘ 
By cementing SR-4 gages on the upp 
and surfac e of the g age bri ic Fig. 6.—Vernier Used for Calibrating Longitudin 


itudinal cae al Showing Attachment of SR-4 Gages. 


Pies, 


F ‘actual movewents at the base of the 


ained. dip gage, as given by the vernier and a tin gages» was made possibl 
For the « cireumferenti: il clip gage, G2, recorded by the SR-4 gages, the longi- | 3 actual “combined stress test, both the 
the clip gage was attached to a thin ‘tudinal lip gage could be calibrated. longitudinal and lateral-gages were ap 
“metal band, under initial The lateral clip gages were calibre ated by plied with an. initi: pre-strain. The 
the stepped- tube device ‘e shown in Fig. 7. amount of pre-strain used depended 
specimen: cireumference could be meus- ste pped tub Ye consists an “upon | the expec ‘ted amount of reduction 
— ured by the SR-4 gages attache? to the -curately machined tube with lengths of oi in spee imen cross-section or increase il 
bridge of the gage. various diameters. By recording the “specimen length. 
gi re: eadings of the SR-4 indicator for corre- 2 One of the main features i in the design 
brated by using a vernier sel as illus: oe accurately known di: ameters oo the clip gages is the provisions that 
i trated in Fig. 6. the tube, the -ealibr: ation of the later: ul _ were made for attachm« hment to the Spec 
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termin 
pressul 
of the 
back j 


peratu 


tute of 7 
21946 


— 

Caillibrate Lateral Clip Gages. 

(0.001 
14 

nk NOTE.- 
INVITE 
| attention 

cations 

= 


ip gi gages ; woul dh ave affec ‘ted 


| the 


ap 
‘The 


that} 
speci} 
19 


hout using lugs or othe 
vices. By attaching the gages to rin in earlier pe ast 
2 Joseph Marin, J. H. Faupel, V. L. Dutton, and 
“influenced the properties: of the M. W. Brossman, “Biaxial Plastic ‘Stress-Strain 
material ch: anged. Tha at is, the w W elding ‘laticr Aluminum Alloy,” 
: Note 1536, Nat dvisory Committee for Aero- 
orsoldering of lugs by attachment of the on ities, May, 1948, 96 pages. 
properties of the specimen. 


Joseph Marin, J. H. Faupel, and V Dutton, 
Vension-Compression Biaxial P lastic  Stress- 
The: a] pplie: ition of the foregoing str: ain Command, 


Strain Relations for Alcoa 248- T,” Air 


April 30, 1948, 67 pages. _ 


CCcier 


tions 


and Herbert ert 


 Eprror’s Nore.—The draft of this paper was _prese ented at a 
- meeting of Committee B-4 on Electrical Heating, Resistance, and Related ian 
held in New York, N. June 8, 1949. This aper has 
1 accordance with discussion w deve loped 
s being pub lished in the / T 


wih mercury the fac it mercury 
tion, we are using the A A S.T. M. St vapor toxic ularly to 
ard Method of Life Test sensitive to it, mi ake it desir- 
for Electrical Heating Wires (B 76-39 ie 
for evaluating | the oxidation resista 


Technical 


Tech. Report Army Air Forces, Air 


ated 


cal Heating 


nsored : fins by the 


Advisory C ommittee for. Aeronautics and 
the United St: ites Ar Air 


Te 


H. Uhlig! 


recent bulletins 3 
poisoning** 


mercury 
serious ‘consequer ies of in this 


respect. 


~ foil ribbon 2 : by 4 by 0.002 in. thick. 
This is ‘ attached: as shown in Fig. 1, 
a 10-¢ weight (corrected for 


of several alloys. In choosing the 
for this is purpose, several advanta res 
were. » recognized and the desig: and 


pecifications se rutinized | for possible i 
provement. As a result, one major and 


Ps 


several minor changes in design were 

made. W e also observed ‘tha it humidity 

‘of the test atmosphere is an. important: 

factor, having actually greater signifi- 

tance in the test than some other fac-_ 

tors now as re control 


Ganges: 


4 

The ange we ave made 

the design shown in AS. T. -M. M 

B i6-: 39 eliminates the mere 

forming electrical conte act at the ‘lowe 

terminal of the wire. The high vapor 

pres ssure of mercury the tempers 


back ‘in its use. Bven. room 
‘perature, the vapor pressure is high 
(0.001 mm. Hg), and at test- chamber 
temperatures: (80 C.) during a run, the 


_DISCUSSION OF THIS PAPER. 
either for publication or for 
attention of the author. Address communi 
M 


in 


n Laboratory, assachusetts 


of of Technology, Cambridge, Mass. drafts, making adequate ventilation - 
1946 Book of A.S.T.M. Standards, Part I- 


p. 226-23 lifficult One hea 00 ly to reviey 


is on th the: Ww ire doce not 


partly room so as to avoid cross 


ASBESTOS BOARD LINED 


WITH ALUMINUM FOIL 


_ MIGROSWITCH 


ury,”” Ind: Data Sheet D-C hem. 
National Safety Council, Ine., 20 North Ww ae 


D Ch ro, I 
rive, 


described in this paper were developed 
— 
| 
— 
by a screw, and is also to Be 
7 | side wall of 
nded Controlled Atmosphere. (Mercury Cup Replaced b ‘a 
4 


Tempercture, deg. Fohr. 


test w wire attached to the 
shown can mov e in essentially two 
dimensions only, so that it is i: 
strained to fall at time | of failure onto 
microswitch located a short distance 
this pa 
sistenc 
brated 
Krebs 
Storme 
strobos 
tachme 


Fluctuations 
_ During Run 


starts an clock i in- 

dieating time of failure. We have also 
_ arranged that a relay is activated by my 
_microswitch to throw in a dummy > 

replacing the burned | out. 
This maintains a constant power load — ning © 
throughout the test and assures a Stondord ASTM. (Open Top) Fit not ime 


oi in the A. S. T.M. test entered ‘our pro- Fig. 2.—Variations in Temperature of No. 22- ~gage Wire (20 per — Chromium, 80 per} Furthe 
gram. Chambe at Constant ations af U as Observed i in covet me and used by Ait Tu Enclosed tories 


e from 


Distonc 


ing the vertical wire specimen required - | termin; 
sealing the test chamber to mak AS. 


_Folatively sirtight. The top tl ifie -t cha tb the low red umidity of the the att 
bottom of the chamber, accordingly, _ presently specified open- op chamber. owing to e lo ere : ity all reac 


were closed and caulked, ‘and adhesive The resulting improvement in tempera atmosphere alone. Another wire of the} 
ture uniformity is illustrated in Fig. 2. same nominal composition, but froma} veight: 
To obtain “‘true” temperature from the different manufacturer, was tested, and} ghtain 
apparent tempe rature: measured _an increase in life of 44 per cent resulted device 
using the optical pyrometer, a total § when similarly tested at 1175 C. (that adjuste 
correction of 15 C. (27 F.) was used to ‘is, 270 hr. versus 188 hr.).  : he ‘actu then th 
account for emissivity and light trans- causes for this difference of behavia omput 
mission through the glass window. se ae require further data and experiments. | » Krel 
_ Air was humidified by bubbling oe The important point is that humidity} The | 


= 


ts tape | Ww vas applied a around all edges « of the 
glass front. However, the transite 


moisture on exposure to ‘the elevated 
temperature of the test; ; hence, all 
interior transite surfaces were covered — 
with aluminum foil using a bakelite — 


wa ntair na is an important factor in determining} the 
foil, because of its reflecting power, — through water contained in a flask | i I the inc 


immersed in an oil thermostat main- the behavior of wires in the A, S.T.MJ every 
at 25 C. = 0.01 C. In other Life Test. requently, a standard the or 
tests, air pod dried by suitable is run | with other} plishe 
at the rate of 600 ml. per solid drying agents or by passing wires to correct for changes factors} ind 4 ir 
min.‘ through a tube at the bottom af ‘through a trap cooled with acetone— > humidity, but this i is only partly} mploy 
dry ice mixture. Intermediate humidi- corrective since the quantitative effect weighte 

the chamber, as shown in “different for eal tach 
1e 


‘ ties were obtained by bubbling air of humidity may be | 
and allowed to escape through a similar = h 
the: top. This rate at ate flow through saturated salt solutions kept wire, as noted above, even though ¢ 
he was sufficiently great to maintain an a constant temperature as: above. wires are of the same nominal analysis 
essentiall pec so humidified or dried was: checked 7 Furthermore, variations in humidity 
of periodically for actual humidity at the during a given run, such as might appy)_ 
“air at inlet and outlet found inlet and outlet of each test char nber the open chamber, may produce, 
to be 20.70 ‘per cent cand 90. 55 per using a calibrated hair hygrometer. find in controlled slightly 


Although humidity has alw ays been 
One advantage of of the sealed chamber, considered to play ‘some part in the without variation, he ani effe 


* Pres 
( m at elevated tem- oversh: adowing, it seems tot us: that: the} nittee 

Sc SIé ¢ 
control, is a more uniform tempera- q 1949. 
<4 ture of the wires as compared to the 
Cpt 


-AS.T.M. Life Test turns out to limits, Resea 


‘bides were found to evolve appreciable 


_ Air of known constant humidity w _ 


Co, Col 

surprisingly high. iit w as found, for 
example, that at 75 C. (215 30 F F 

20 per cent. chromium, 80 per cent — Prane, 


This 10-g. load on an 0. 025- in. wire results in wire from a comme reia source ladelp 
@ stress of 45 psi. which increases gradually to 204 hr. t 
approximately 120 psi. at failure because the r. air Sa 


a! 


* 
an increase in ie of 76 per. cent == 
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device described in deg. The combination of the ratchet 
‘this paper provides for reading the con- The long vel may seen exte “handle, the thumb serew, and the brass 
gstency of paints” directly on a cali- dow mward ai id to the right. quadrant m makes po possible the adjustmer 
pated scale in either “Gr ams Pull’ or 
Krebs units and can be used with any — 
Stormer viscometer equipped with a 
The purpose of this at- 
tachment is to speed up the task of run- 
sing consistency measurements. It does 
not increase the aceur: icy nor 
of Stormer instrument; in fact, 
sight but insignificant reduction in the : 
gccuracy Or sensitivity of the device i is 
the price paid for the gre: 
The adxpte ition of the strobose opic 
timer for use on a Stormer ‘iscomet 

was outs ‘tanding and has greatly ir 
proved the speed and accuracy | 


Krebs to to reporting all de- 
eminations in “grams pull” ac cording 
AS.T.M. Method D 562 
the attachment « described in this paper 
} ulreadings are made at a spindle speed 
f the 200 rpm, but instead of adjusting the 
weights on the usual weight hold der 
and} sbtain the nece: ssary “grams pull,” this’ 
(that | adjusted to obtain the end point, and 1 
Avior omputing scale in either “grams pull” tempts to n frictionless slide of the angle of inclination a matter of 
ts. | Krebs units as may be required. es eight: were not: successful, “but late one or two seconds. = 
idity The principle of this device is that of | 1947 a ball bearing sleeve was intro- a a On the opposite end of the yoke is an 
ining the inclined plane apparatus found hompson Industries, Inc., 
TMJ ever every physics laboratory. Manhasset, N. Y. The use of a pointer pe ble slid- 
dard} the ordinary inclined plane a highly — “ball bearing sleeve on the slide rod made _ ing hair-line pointer. These pointers, 
other plished chromium- plated stainless steel possible almost. frie tionless- slide together with the calibrated scale of the 
{md }in. in diameter and 30 in. long i is wei ght. A phantom « drawing of the ball - large quadrant, pa _ direct rea 
ty mployed. Sliding on this rod is a bearing sleeve is shown in Fig. 2 . The ; 
effect teightec ball bearing sle eve which ball bushing is mounted in a- brass 
each | itached | . the cord of | the | Stor ‘mer eylinder t to prov ovide a total weight of 200 — 
and this weighted sleeve is fitted t 
ysis} pull” is provided slide on the polished rod, 
icity teangle of inclins ationoftherod. The apparatus consists of a. 
“heavy base which may be secured to 
table by means of three screws. 
tached to the base ‘extending up- 
ward and slightly tot the right are two 
brackets 15 in. long. These. brackets 


, Varnish, and Re- a support for a ste tionary 
Product ts ie in Atlantic City, N.J., June 


Laboratories, American Zinc-Sales rant upon which the is ‘Fig. 2.- —Phan m View of the Bail Bearing 


ilted | device provides a simple lev er which is gz Eee Attachment with The Stormer ins 


‘This device known as the National Lead Co. - 
Timer was invented by Peterson and Prane in revolving ‘about a horizontal axis is a 


See paper by E. P. Peterson and ee poe 
Pane, ‘Stroboscope Timer for Stormer Viseom. brass yoke ona hinge which supports the » ing feature of the will 


ssible ter,” Symposium on Paint and Paint Materials, 
Spring Mectine Atm Soc. Testing Slide rod and eight. Attached to the be fully de described later. 


, = 
urea is a ratchet lever which engages" use the attachment a 


MMandard Method of Test for Consistency of  ©°88 ON the brass quadrant whereby the viscometer with stroboscope attached is 


Hi rior House Paints and Enamel—T pe Paints -angle of inclination may be a djusted. slid into a. on the heavy metal — 
0562-47), 1947 Supplement to Book of A.S.T.M. 
Sundards, Part IT, p. 183. ii For a a fine adjustment, a thumb screw 
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i he computing scale and pointers an i 


shown in Fig. 6. There are six concen. | 
trie scales on the quadrant. “scale 
on the largest diameter is one show 
graduated degrees of arc. The fixed bai 
on the pointer always indie the 
of inclination in d es. The 
~ next scale of shorter radius is used | whee 
a 100-g. Slide" weight is necessary, This 
a solid line with ‘ “grams 
ation on the outside 
ebs units on the inside of the lit 
‘Then in r eguls ir order come the sh 
for the 800-, 600-, 400-, and 2 
weights. These scales are printed jy 
— and the ‘sliding hair-line pointer 
should be adjusted to correspond to ‘the 
weight being used. For example, the 
sliding hair -line pointer in Fig. 6 j is 


Fie. The Comy 


en. 
screws. ‘igures 3 ond 4 


Stormer 


ae the 400-g. scale and should be used wher 


the: 100-g. slide weight i is attached to the 


smbled 
The assembled apparatus may be 


- checked against a standard paint @ 


an oil by the method of Jackson 


n pk The ba se should be 


the Stor 1ent is atta iched to 


in the slide weight and pulled to the 


) position by cranking ithe winding 

drum with the brake ‘ ‘on.’ > The stro- 
wo -boscope is connected to a light source, a 
submerged paddle attached to the spin- 

Be ct, and a can of paint adjusted to the 


proper level in the usual manner, he 


determination is made |} simply : 
easing the brake and: 


“slide will scons te 
“ fraction of the distance down the in- 


lined slide rod. If for: any ret ason an end 


point is not obtained by the time the 


pre he draw cord ot 


Madson.‘ there be an an 


has trav ‘eled the length 
= a new start is made after "cranking a 
the weight to the top position again. 


The of is bread on. 


rams 


four different slide in pe 
provid de conveniently a a 
range ge from 0 to 1 1000 g. _ The accuracy 


ease of operation of the instrument 


is greater . when 1 the lightest possible 


sich is used or, in other words, when 
the: smallest angle of inclination is re- 


increases as the slide appr a 


horizontal position, this factor is not as 

= as the » speed and ease of ad- 
justment which is better when the 
4 of inclination is small. Therefore, a nest 


of was designed. 


grams pull” 
slides over the 


‘The sm: allest 


200-g. weight to make a 
total of 400 g. 
sist sting of a larger brass cylinder slides 
cover - the 400-g. combination providing a 
pic of 600 g.; 
a fift h for 1000 g. Fi igure. 5 shows 


use, the are and ‘appear: 
as one » large ‘linder. he nested 
_ weights can be quickly assembled or dis- 


assembled, each being: held in ‘in position 
a special ing clip. ban 
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the second 
weight consisting of a cylinder of f brass on 


the third weight con- 
and weights attac shed. The cord i is 
moved from. the slide weight, the slide 


a fourth weight for 890 es rod is raised to an angle of about: i 


pulley. Either 


weight, the method may be checked 
a weight holder and slotted weights i 
the usual manner. Figure 7 shows thé 
Stormer instrument with : a weight holde} 


deg., and the weight holder then ‘swig 
freely when the cord is pli aced over th 
stop watch or 
stroboscope can 


‘C.F. Jackson and w. 


see p. 


doubt the reliability of slide} 


a 


Ifa c 
mine 


consi 


labor 


be 


| 
| ‘Fig. 4.—The Complete Apparatus Viewed from the 
> 
| 
— H. Madson, “A Meth ‘slide 
a. ‘or Standardi Modified Storm ‘weig! 


E 


a 


Fig. 5.— Slide Rod Showing Three ‘Weights. 


omputing Scale and Pointe ers. 


~-Complete Apparatus with Draw Cord Attached to Wet 


—R: ANGE OF NITS 


sj} Temoved from the with | to 186 as indie: ated in Table I. . Fo ‘or 
Mineral spirts, dried and a of in- 
: the range between 70 and 100 Krebs 
units, inclusive, re, a total of 308 deter- 
minations avere re made and fairly 
renly ‘distributed throughout this: 


wnge. All determinations were made 


boratory f for several months were made | 


al accuracy of ‘this: attac all the 7 


cking by first determining the consistency with 
| the slide weight and then removing the 
slide weight rechecking with the 


weight holder as shown in Fig. 7. Inall, lable the and devi - 

October 1 949 


i 
| 
| 
— 
q — 


tion from: aD exact check of of the 3 33 4 oi 
of ‘grams pull” be. Storm 
the poor were repeated, all read- enc) tween Krebs units. in this fine. 
ings were included in this: table average deviation of +0.19 shows. that tion w 
show an average deviation of a. | from ‘the standpoint of. this practical. be set 
+1.6g. Of the 338 determinations 136 consistency unit the attachment is Most checki 

four tests failed to check the ver tical have been using device in our hydroc 
pull by 1 g. and 72 tests were 2g. in _ for eighteen months and have at sper 
error. Bey ond ; it practical and conv venient. his Ste 
the gr 
‘thi be relied f Sat instru 


on 


Noe 


Table III shows the deviation want to express our ppreciation Bureat 
the mean based on Krebs units. In this 7 for the careful and patient work of Mr, | The pe 
281 determinations check the vertical our laboratory in ‘allowi 
exactly. The distribution pattern, how- from 


«ever, is quite narrow and thisisaccounted 


scopic. 
rading 
sults 


wa eonfirn 

that, 
with or 
in chec 


Stone on of ox dif strume 


tions i in in use include in 
_— terms of units obtained by the use of a = 
Krebs Modified Stormer 


Since the instrument contains moving» 
_ parts which can and do become ice 
dirt a and paint, it is 


; have no doubt set up methods of 7 7 
own, suc as running a standard 
their instruments. 


Some data derived by J. A. Geddes» 


D. H. Daw son? indicated that the 


ationship between poises of hydrocar- 
Nore. DISCUSSION OF THIS PAPER IS 

_«INVIT ED, either for publication or for the atten- __ 
tion of the author. . Address all communications to _ 
Headquarters, 1916 Race St. Phila- 

; a * Presented at a meeting of A.S.T.M. Com- 

mittee D-1 on Paint, Varnish, and Re- 
lated Products held in Atlantic City, N J 
E. I. du Pont de and 


Fig. l. —Equipment Used i in n This Study. 


Industrial and Engineerir 
163. C1043). 
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“pon oils and gr: 
Stormer instrument would be a a 
tion were esti ablished, then a.graph could 
} bes set up for use by the paint man in © 
checking his instrument. It would be 
necessary for him to: secure a sample ofa 
r 


Om 20 Cc. 


= 


hydrocarbon oil with known poise values 

at specific temperatures and run it on 
his Stormer instrument. Reference to 
4 “the g graph would tell him whether his De 220 


instrument was in good working order. 
A sample of standard viscosity oil 
oN” as secured from the National 80 
“Bureau of Standards, Washington, D. 180 
particular sample received had the 


‘allowing vi as 


& 


Temperatu 


8 C. (100 F.). 
‘Measurements wdre made on the oil 


at each of th diffe 
tures with several Stor rmer instruments — 
rom cur laboratories. Since these in- 
“struments equipped with strobo- 

scopic timers, it was possible to secure 
radings to an accuracy oflg. The re- 
‘gilts obtained by plotting these di ata 
confirmed the indicated straight-line 
“relationship | of J. Geddes 


Mr. Patterson, of the Arthur H. Thomas 
| At this point it must be m: wade clear | of 25 C. at each : step with the follow ing | 
i “that, since such a line had to be set up 


aes who supplied five new instruments: 
ich from stock and made available the facili- results: 
with one instrument, any use eof the line tiesofhislaboratory, Total 
‘in checking a given Stormer instrument The temperature | of the oil was con- in, 
would mean that its -performance was trolled closely by m means of the jacketed 
being compared with that of a “stand- container shown in Fig. 1. This assem~ 
ard” instrument. — To our knowledge, bly consisted of a pint can for the oil 
which was enclosed on its sides and bot- 
tom with a sealed jacket (quart paint a be e kept i = good condition and that they 
es an) through which water of controlled. must be checked, preferably with mi- 
_ temperature could be circulated con-— _ crometer calipers, for accuracy ‘of dimen 
“% tinuously. With the jacket attached to _ sions as a part of any standardization of 
g constant- -temperature water bath with instrument on which they are used. 
a circulating pump, the whole unit was i ie ith all of — points ¢ checked and 
“operated. as a closed system. under control, readings were e made on 
Throughout the entire study, a ther- the sample of dil at the three different 
~ mometer certified by the Bureau of | temperatures with the five new Stormer = 
‘Standards graduated to 0.2 C. and easily instruments "mentioned previously. 


0 B.S. Oi Oil | No. ‘N-1 


one. the study. ‘der to o obser ve the effect 


ary 
most practical to do this by using the of variations in paddle: dimensions on _ 
av erage results obtained from a group the accuracy cy of the determinations, the 
“of new instruments which were known to ) area of the blade faces of one paddle 
be in excellent mechanical! working order. was reduced i in steps by filing off at the 
This was done with the cooperation ci blade ends. Stormer readings w ere 


made on the oil at constant 


en Tonk 


to 0.1 The results of Whenever the: temperature of f the oil was 


a short study to determine the effect of changed, it was held at the new level for - 
temperature variations on the “Stormer a minimum of 15 min. to insure complete 
Vv iscosity” of the oil being used are given 


“any Stormer readings were taken. Then 
the grams per 200 ) rpm. vs alue was deter-— 


Stormer Krebs mined for each instrument, , several 
Cent. per 200 rpm. heck di b k h to 
tg enec rea ings eing ta en on each o 


_ insure an accurate value. The« data thus 


obtained are given below: 


Oil t t 20 C. 37.8C. 
hese results show that, at least i in ‘the “(100 F.) 
s Subject to a 13.79 | 9.34 


Poises ot oil | 3. 


Tolerance C. range, 0.1 C. is equiv alent to 1.3 g. 
Fig. 2.—Paddle- Type Rotor for 
Stormer Viscometer. 


there was Storr mer The ition submerged type of 
viscometer” "ine $ s show n in Fig. 2 w ras used in 
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Stormer 
sg, per 200 rpm. 


goat 
— 

— 

hi 

— 

= 

i 

AM 
| -— | | 
4 
 Average........] 303.4 | 216.8 | 0.8 
4 


aver: we . values represe nt those = 


ith the hypothetical “standard Stormer — 
iscometer”’ discussed previously. Kach 
these values was plotted ag: Linst 
; ‘its poise value and a straight line was 
haar through these points, as shown in 


Fig. 3; this curve represents the rela-— 


carbon oil such as Bureau of Standards 


pnt they are not. st shown here, 
the deriv ed from Ged les’ data® 


Fig. 3 for parpose of "reference. “Iti is 


‘estimated that the larger percentage of | 


consistency determine tions made by 
- paint i industry are in the range of 75 to 


K. It will be noted that the oil 
this range. Since 25 C. is a con-— 
venient temperature at. “whieh to work, 
itis recommended that a hydroea bon oil 
with a a poise v: alue of 9 to 10 at about 
temperature be used for any calibra 
work. Of course, the use of Bureau 
of Standards oil is a ‘simple solution 
to the oil se'ection problem. 
With this thought in mind, the center 
_ section of Fig. 3 was used to develop the 
graph shown in Fig. 4. The broken 


line, which falls directly down the center — 


@ the band made by the two solid lines, — 
is a sect ion of the “standard Stormer 
viscometer” line. “will 
that at any given poise value, the band 
formed by the solid lines is 8 g g. W ide. 
=. herefore, this band re repr presents a at4g. 
toler: ance from the “standard” line. 
tolerance is predicated on specifica 


tion paddles, accurate timing, and 


respect to timing, it is believed 
that accuracy obtained by the strobo- 
— timer can be -duplie ated closely 

‘the stop-watch niethod, but cer- 
rai é tainly not ton easily or with as few deter- 
minations. It is recommended that the 

graph of Fig. 4 be used with the follow- 
Ing method for the standardization of 


‘Kr ebs Modified Stormer Viscometers. a 
THOD FOR STANDARDIZATION oF 


. divided into tw oO 
Pty Part I is designed to check the © 
free-running mechnical jserformance of the 
apparatus, includes a check of 
(An instrument 


VIScoMETER 


paddle 


25 C. falls just about in the. 


=~ 


LN 


FERENCE SCALE 


v) RE 


9.34 POISES 


on 
25 


Fig. 


meet these ‘requirements 


not satisfactory 
use in consistencies of 
paints. ) 
under conditions of actual 
use with normal loads, 
the paddle weight c car-— 
tier from the instrument. Make sure the — 
string is wound evenly on the drum and — 
ment starts to run from this dead star tand © 
continues to run through several revolu- 
tions of the string drum, it is probably 
- satisfac ‘tory for use in normal paint work. 
Tf it does not start unaided with the 5-g. ‘a 
joad, the instrument should be considered 
reconditioning. 
3. Check the dimensions of the sub- 


‘mer ed-type paddle after any foreign 
with the average vy of the five new in | 


It must con- 
form to the requirements of A.S.T.M. 


Specification D ol 


cll 


Secure as of a hydrocarbon 
_ Similar to Bureau of Standards oil “N, 
_ with a known viscosity of 9.00 to 10.60 
 poises at 25 C. The individual worke 
choose to st: and: ardize his own oil, in 
_ which case his Stormer viscometer read- | 
ings should be taken at the same tempera-_ 
ture as his viscosity determinations using 
the same thermometer. This proce 
would tend to minimize any errors from — 
2. The oil must be used in a quantity a 
no less then 1 pt. Geddes? has shown that 
anything less than a pint will give false 
ti adings. A standard 1-pt., round, frie- 
tion top can is preferred. 


Method of Test for Consistency of 


material has been removed. | 


Boon Paints and Enamel-Type Paints, (D 562-_ 


47), 1947 Supplement to Book of A.S.T. M. Stand-— 
ards, Part IT, p. 183. 


“180 
2 


POISES 


3. W ith the paddled in place 


for on the apparatus, set the oil sample jn 


a position making sure that the paddle shaft 


Part II is designed to check the a is in the center of the can. 


Hook a 5-g. weight onto the string _ 
f and then rele: ise the brake. If the instru- _ 


graph. Of course, the method pre-sup 


4. Bring the oil to temperature and 
hold to +0.05 C. for at least 15 min. be 


taking any viscometer readings, 


_ 5. When the temperature equilibrium 


has been establishe od, the weight to the 


nearest gram for 200 = ‘is determined, 
_ The worker is cautioned again to make 
sure that the string is alw: évenly 
on the drum and i is not allowed to overlap 


has been found to cause as much as 06 
error in Stormer readings. 

sing the determined gram-weight 
~ and the poise value of the oil, plot the point 
on the graph of Fig. 4. If the point falls 
within the band, the instrument under 


test may -conside ‘red as performing 
satisfac torily in ¢ omparison with the 


“standard Stormer viscometer’; that is, 


struments used in the derivation of the 


poses accuracy of controllable factors such 
as temperature, weight, timing, oil stand- 


ardization, specification paddle, and oper- 


ating techniques, If the plotted point 
falls outside of ‘the band, such points 
should be checked before a decision is 
reached that the Stormer isfaulty, 


ONC 


The described i in this paper 
for the st: andardization: of Krebs ~Modi- 
fied Stormer viscometers is believed te 
be reason: ably simple to execute as well 
as sufficiently accurate for the purpose 
mitted for consider: itio 
AS.T.M. for adoption as 


by the 
‘standard 


itself at any point. The latter condition | — 


vhich it was designed is sub-} 


 . 
en 
— 
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“Practical 

“Paint 1d Varnish Pr 


cts of | 


ducte® 


VIEW ¢ of wre impor tance number of Is in carrying the 


h ussion took plac e in connection with meeting of 
D-1 on Paint, Varnish, Lacquer, and Related Produets, held in Chicago at the Edg 
water Beac *h Hotel, on March 2, i949. A record of the discussion appears below: — 
Moderator: Francis Scofield, National Paint, Varnish and Lacquer 4 Assn., Inc. 
‘Panel Members: : W. C. Armstrong, E. I. du Pont de Nemours & Co., Ine. 4 Sophus 
Bolme, Rinshed-Mason Co.; R. R. I ihn, Sherwin-Williams Co.; hares C. Hart-— 
Gentlemen this urthermore, % 
ion— posed to contain & 3 mi. (to make the 
or entivdly weight grams, divide d by ten, g give 


—Thave made a tentative arrangement enough, although 
of various test me ‘thods, that are w idely ‘fous for most determin: ations, 
d, starting out with test methods it is not the exact theoretical volume re- 


pplicable to liquids, liquid coatings, quired, 


ones ths it are made during the drying, 


this volume is accu- 


‘I think there is plenty of room for i 
and finally the one on the dried film. I _ ement ii in this ‘simple test. 


am going to ask me mbers of the pane 
ScoFIELD.— —Other tests on liquid 


are partic competent 
paint are consistency tests. | 
of them. Certainly the simplest, 
_ where applicable, are the bubble » tube 
Liqui IDs Mr. Hartmen, 1 guess, in 
One of the first at “laboratory, 3 you have: used them 1 
times. 


ho 


Jeast superficially, one of the simplest 
the dete rmination: of. weight per gallon. 
‘Practic: ally all of us are f: amilis ar with the 
‘weight per g: allon cup, but | it has its pe-— 
culiarities along with the rest of them. 7 


_ Mr. Armstrong, do you have something 


to say about that? ; 
Mr. -ArMsTRONG.--This test, al- sample should be perfectly clean. It 
it. is really very” simple, leaves should meet the specified measurements 
be Dp lenty of room for improvement. An of the tube which contains the standard 
average determination may go wine The: air bubble be 
thing like this. You take the paint; so that it has as | 


so 

a stir it very laboriously by hand, because same size as the bubble i in the ati andard | 
mechanic: al equipment may whip air tube. in line with h making the 

“into it; then you pour the paint into "measurement, there was a rath 

cup. Despite your precautions, the cup 

= full of bubbles and | you start hs am yesterday on viscosity as regards to the 

possible ‘collection of satellite air bub-— 

et the bubbles out and put: the lid on cling to the large bubble should be elim- 
but nothing comes out of the hole in the o inated before the measurement is made. 
add more paint. This time the paint 

ee omes out the top but it also runs down — 


iter- 
esting discussion in the group meeting — 
‘mering it on the desk or some other ob- oN 
ie to get the bubbles out. Finally you = bles. Any extra bubbles that tend to— 
iid because, by the time the bubbles: hav 
broken, ‘the paint level is too low. You 
the outside; the cup has to be carefully 
deaned. In general, the operation is 


Mr. Harrman. t think 
the bubble tube cule to be described to 


lowed | when using the tubes. First, 
tube to be used in measuring the. tes 


rather carefully. You should bring the 
standard as well as the tube under test 
up to the se ame spec ified temperature. 
This can be accomplished more hur- 
+h more laborious and “messy” than bath. Probably there will be some infor- 
In my experience, the small il cups are 
very seldom used for plant work be- 


ii 
gard to changing t the term poise, whic h 
re: 
we usually employ, t 


BULLETIN 


Surpr isingly 


We have 


is ‘happened to. it. So it. gets 


anyone here, but I do feel that there are | 
certain precautions that should be fol- 


The temperature should be watched — 


riedly in the water bath than in the air 7 
mation published before long” with re- 


there is rather ‘now, ut 


1 ‘liquid Stormer “at 
-Mobilometer, are widely ‘familiar. There 


onsiderab le differer ice of opinion as to 


inost of this period, we could undoubt- 
edly do it in discussing the details of 
“them. It has been my experience, at_ 


iy least, pape for most purposes the Stor 


Ss an easier instrument to use, 


easier to bring the pint can of paint to — 


the temperature | of the water bath, 
er to clean the instrument, 


- does not have the idiosyncrasies of the — 


Mobilometer. Ls 
The Mobilometer has a wider range 
and is probably a little bit less affected 
by extremes of mixture and odd types of 
yield value and so forth, that you may 
‘get i in it. Most people have their own 
ideas on thi at. The principal thing that 
you have to bear in mind is that with 
‘most of our pigmented products, no one _ 
number is a definition of the consistency. — 
If they are nicely behaved paints, why, - 
numbers | may do. Sometimes you 
need a a whole curve and time history y and 
you not only need to know something 
about the paint, but you need to know — 


muc h more com= 


A simpler plan and definitely ade 


for many is the of 


viscosity committee path 


lected s some forty examples. 
Bolme, you have probably run 


more I: vequer through these than any of 
ME.— —Automobile lac vequers. 
me run mostly under the No. 4 cup. | 
For that work, the No. 4 cup has 
pretty well established. }- How 
quers as they Tun now, as sold, are gen- A; 
erally too heavy for proper running in 


the No. 4 cup. This cup is still g good : 


running the e lacquer after 
Other "cups for” runnin iq 
quers, -especi ially i in a factory, could 
designed so that they would be cheap a 
and you would probably run one cup in 
~ each 1 bath of gual and you wouldn’ 
have | to wash it up, you just leave it 
right in the lacquer and when you want 


to check the viscosity you just pull =: i 
he start the stop Wi 


— 
4 — 
a — 
— 
the 
uch 
per | 
ints 
— 
— 
ub- — 
cups, we always find ; 
Whole operation is a little | eee om. 


cheek them against the ones we already method as a prac tical contr 

might mention also that in the heavy 1ature, and brushout tests are of tro 

lacquers, we found the Stormer method, “rather widely divergent ty pes. one 

i” using the paddles instead of the eylin- test, we make a brushout on area of 
‘der, to be better than the Ford cup. ng ranning "approximately 4 ft. square. The back. 
And as matter of convenience that nigh = ground is white except for a 4-in, “gray 
Ser gas. ve take the sample « and | think that the only instrument that is stripe across the center. We consider 


he Sto ris 
n 8-oz. Dixie paper cup and bring the t 4 nof it. If iscometer this gray-to-white contrast as represent. 
to proper temperature in hot if — I ing the optimum that the user could ex. 
er Ga 
water and then run the viscosity in that ning lower consistencies, | question, the 


licabili by it ect to obliterate in a one-coat applica. 
and afterward you can throw your cup _—-®PPlicability of a Stormer and it woul 


of a finish. ‘Iti is stric tly a ictical 
away and you t have to tothe deme 
Mr. —One impor- The second test, a little more exat, 


using a Ford cup was discussed where, eature of most of our pigmented 

liquid e coatings, because they are used to by -weight-difference on Morest 


instead of holding your finger o the - 
ch: ange the | surface appearance of ob- and for that method \ we use 


bottom, you put : a ‘glass on the top of the” 
-eup. This holds the paint at a distinct jects, is their hiding power. — To me: sure sti ands rd paint, at various spreading 4 into 
level until you ar* ready to operate. At we vé ary all the way from extremely rates, and compare it against paint-outs— 


“the desired time you slip it off and start = methods to ones psec upon of the test paint; by bracketing the 
flow. tt sounds like con ‘sample with sté and: we describe its 

Most of our brushout tests are over 

ome cexperi- ay-white surfaces ather than over 

 enee bla wck- -white, because it is very seldom 
gk that. you get reasonable one- coat hiding 
com Boume.—We use the over a black-white -espec 

ve tried eter in controlling all with white paints. 7 
the bat itches of automobile lacquers. We. 


discarded the old -Cryptometer, 
Mr. Scortep. —Mr. Br uhn, do you 7 
with its \ ‘trough, now 


something the newer type 


For light colors, like creams, and white, 


the 1 type of consistencies with Ww hich you a 


Mr. Scortexp. —W ‘hen the dry hiding! 
power is measured, of course, you get 
mu higher pr ecision, assuming that 
you can control everything, by 

the contrast ri itio over black- hite, 


d like to 
working with viscosity cups will agree we run on a black seale and this makes gray -white, or black and gray. I think 


there is no ‘particular signifi cance it easier. All the other colors we run these backgrounds have all 


Sing 
to the size or shape of orifice used in a white scale. ule. The 1 reading seems gested. 


Viscosity cups. Iti is simply a matter of have, the same meaning in each Mr. Armstrong, don’t you have some 
We find this quite useful in controlling 


the adoption of one as standard. 4 experience on contrast ratios? 
The trouble that Mr. Bolme our prpduction and as an indication of 


with his Ford cup would be true for all -perforthance expectancy. For instance, =) see 


£ such instruments. Wear is a very im- — on a 0.00035 Cryptometer, we find that 


portant factor w ith any viscosity cup, with the reading above there wil 


= cleaning a relat! vely “small probably be an advantage in using a 


orifice. ‘Iherefore, in any future speci- coat under the lacquer. On full” 


that are written on vi 


: ratio is not a complete 
of running hiding tests, it is a method =i 
= express sing opacity under certain condi- 


lacquers, like certain maroons that have _ tions of film thickness and I think it is, © 


very important hiding power, we use — by far, the best way of expressing opac- 
ity that we have. I think it is here to 
0007. iy. One of the present troubles in that 
—I should like to comment very few people really understs ind the 


The di un 
briefly on the Cry ptome er because signifies ince of the numerical values. 


Fs 
we ‘think there is a serious problem that Generally. they are much inclined to | 
= de. f the Mol ter. It haa arises with its use. The problem i is that underestimate re For | 
ade of the Mobilome n < Cryptometers wear out too rapidly example, in an actual case one paint 
in use, varticularly when used for pro-— 0.98 
subject to just as much wear as, Wien used for pro- 0.98 contrast ratio and another had 


‘more than the average cup. 0. 97. You think, “Well, there is little 


The question which I should like to ask Mr. § Se —The her difference.” e.’ But actually when you 3 
is this. From a produce tion standpoint, that is widely used is the brushout build up the opacity of the second paint 

wh: at type of viscosity measuring device method. I think most of us have h: ac 
fastest, easiest to clean, , and simplest our adventures with it and am not sure paint’s cost a ly 50, cents 

= to use w here pigmented product all of us want to remember them if we gallon to correcta seemingly small 
deficiency inopacity,. 


involv ean he p it Mr ruhn, perhaps: Another illustration of what I mean 


>—Well, what do you ay is” that very often you see liter: ature 
think, Mr. Bolme? & stating that surfaces having a ratio of 
Bruny.—You ‘describe it as a 0.98 are about visually ec equivalent. This” 
Botate. = haven't method that is used widely for evaluat-— not been our experience at all. We 
ing wet hiding. . We e like to think of the found two surfaces: appear 


a 
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similar only when they have a ratio of 
approximately 0.995 to 0.998. 
7 SCOFIELD. —This has been my 
observ ation. Is there anything further? 
If not, we now discuss Fineness 
In the past years there has been 
publicity on it; in fact, at one of Mr. BotME.— control 
F Federation cony entions, there w 


The 1 roller ‘mill paste vill be = blade in down the wh in the 
but if you run stone mill paste you will channel. Can any of the men here my 
scattered particles all the length of on that? 


Mr. Scorrexp. Bolme, do you xperience, does not. make 


within the top 40 deg. out of 
other words, any reasonable 


me that a Hegman gage should be 
several papers” presented on Hegman read within 10 s sec. after you run th 


which are ‘used to determine pete block Has Me 
grind requirements. Mr, Bruhn, you Br 


had ith these gages. 


1a any is ‘suitable; 
must be slow enough that paint will 
enter the gage. _ The speed can be varied 


also. 


Mr. Bruun. —The Heaman gage upon the solv ents used in paint. 
well publicized. think you all ac- hen testing: products diluted with» chile 1k ell th: 
ainted with description of the basic mineral spirits, we have waited as long as draw-down blade is subject to unex-_ 


ge. It usually consists of a wedge- — 30 sec. ; however, products diluted with 
~ shaped slot_ which has been machined nner: aca 


into a steel block which is 3 exactly 5 5 in. 


pected w year. It is likely to wear more _ 
faster thinners, some of them lacquer 


ty pes, for ex: umple, will dry i in a matter ify ~ routinely draw it at an angle iy 


‘if you habitually draw it vertically. 
in length. The slot varies in depth from ‘a very few seconds, especially in it vertica 


gero at one € end to four mils at the other. draft. these products, the readings -Brunn.—The blade should be 


" | The Hegma in gi age, as it is popul: wiy must be made immediately. y, e found checked frequently. _ One of our lene 
_ } known in the trade, has a 3-in. slot or th at the average time of reading for the ments claimed their gage gave readings ~ 
tT | wedge divided into eight divisions which normal operator is very close to 6 or _ division doers from all other de- “ 
correspond the North Grind Stand- have timed a great number of Partn ments’. It was found that the 
“a B ards. T ‘he New. York Production Club operators, and found that they d don’t bar was so worn on the ends that 
“has set up Production Club Scale The time that it takes to ‘make if one end w: as pre essed tightly against a 

y bsg uses the same wedge but aes dll the draw-down, pick up the gage, hold flat surface, the other remained 0.005 


is in ten divisions. Ba. Ee eee ‘it at the angle for viewing i is at a prac- —: from the flat surface and acted as a 


ge tical average of 6 to 7 sec. Regarding “rocker.” The convex blade depressed. 
ig people working with the Hegman gage — _ the angle of viewing, I think that all of © - the paint in the center of the tr rough. 


h I think they will: find quite useful. us are more or less inclined to look at the 
Start using the w vedge depth in ‘mils gage at a grazing angle facing a bright Mr. ScorreLp.—Of course, this con- 
in any’ arbitrary ‘ee with surrounding shadow, for ition is more serious with a wide chan- 
|S You will find remarkable cor- - example, looking at the window from el than it is with a standard one. ai 
dation between the wedge depth in 
relatio A bet 1 ge dept = = the center of a ‘room. That does not | * Mr. Bronw.—That was a W ride stand- 
mils and your grind requirement: for t he seem to be of great importance except 
product which you are. formulating. that it enables the operator to observe 


The Hegman gage user should be — the shadow cast by the particle rather R. ScOFIELD.— 3 
have done some work 


~ tious about sev eral point One of the than having to resolve the — it- 


most important concerns the method self. method, I believe. 
for grind deterniination. The “sample Mr. ArmstronG.—I have examined 
should be reduced as nearly as possible a many paints having consistencies a ‘knife ¢ on a glass is an old. method used by 
in the m: anner that it will be e reduced for he parently of a fairly high yield value and painters for a long time. It is not 
is, \ final usage; if you have a paint that is ins which the liquid didn’t run away from scientific; that is, you cannot put it 
reduced in the thin-down tank with ad- - the "partic ‘les, letting them stand out down in figures; . you cannot put it into 
ditional oil, and very slow solvent, fol- arply on the gage, In such paints, a any “specifications. But it has 
at | low that method to reduce your wr grind _ small amount of added blown oil tended a advantages. § Speed is. probably ot 
ne | determination sample. to knock down the false body, but once attribute and ; you can carry just ‘your 
8. Another point is that you will haveto. or twice I have ex: imined paints in whic h 
to | decide where to read your end point. blown oil is not effective and they were 


or | Our. institution “has used the Hegman very difficult to read. I don’t know 


_ Mr. Botme.—Testing a a paint with 


the knife int 


vd gage as a sts andard for several \ years ‘s and what the answer is for those paints. . method, secure a small spatula po Ww th 

id we have just set up an advisory com- aa fine hone grind down all the sharp 

le | mittee which will study the interpreta- = d it edges and burrs and grind the face of the 

ou tion of the gage and will instruct the ° 4 toma “te “ae egman gage with a troug — atula to a slight convex. In the case 

nt | personnel of our various factories i in the 1 or 13 in. wide, in order to get he of a fine-ground paint, a slightly larger 
2 same effect Mr. Bolme mentioned, that 


area results when the knife is used on- 
— the glass. You view the paint as you~ 4 
"smear it out and I find this technique 


he correct reading of the gage. Yor re pro- 

ducible readings between individuals, 
some gr: raphic standa are indicated. 
Mr. Armstrong, in discussing this 


you get with the glass and spatul: a? 

Mr. Brunn.—I don’t know about 


or Ja in. but we have a number of gages a. 


makes it easier to distinguish between 
‘problem yesterd: Ly, brought up this our pl wide and the pigments of the coarse grind and 
point. On the H Hegman gage it is quite the price for one gage is is $90. $90. Pe re those that are picked up accidentally 
simple to identify the type of grinding hile taking the sample or otherwise. 
equipment used preparation of a Memprr. Ch a paint having upper and lower 


shair on a 
given paint. You will note that the ball Na 8 "subject of drawing down the paint fo fimits to fineness, such as an underccat ros 
w here shortness or poor adhesion may 


mill or pebble mill bs itches will ‘ ‘break” fineness of differ-— 


18 


— 
— 

— 

a 

— 

— 

— 

4 
— 

| 

dime, yu 
— 
— 
q 

— 

— 

— 
| 
of 
is 

ar 
19 STM BULLETI N 85) | ‘a 


ai occur, I fi fi ’ at, in addition to ) control of tempera-_ 1e of drying of the different 
and humidity, lighting films that are prepared during the 
But the fineness is the must be> reproduced very exactly. interim is one-fifth of the set- -to-touch 


the 1at_ you paint, such as an automobile — You must test either in the absence of time; that is, if the film sets to touch 


lacquer or a fine enamel, I have found light or or under artificial illuminant. e in 30 min. test films 
the knife to be fast and en- by our re- dried 6 18, and 24 min, before 


“Mat —There a number 

other tests that are performed on ing conditions, if t ‘make 

liquids but ‘of them: ‘are either humidity, air circulating, and illumina-_ your test shortly after you dete 
well known or ‘not particularly tion we obtain ‘the set-to-touch time, you may possibly 
significant, so I think of results. run into difficulty. may hav re only 
another important topic. _ We have altered the RCI « design one of the test films that Wi show 
by changing the stylus a small row’s footing,” something 
Te hemisphere needle in. in diameter, of that nature, w vhereas i if you don’t t test 
Since paint is a drying type of m: a-  toablunt “hoe” { in. across. We did — “until the next day, you may have two or 
terial — of the oby iously —— ant this in order to observe the edges of the _ three of the test films that show frosting 
drying track w ‘ithout having to look or crow’s s footing. 

n into : a very tiny” “valley. We In the draft test, the panel i is usually: 
‘this org: conven- have an end point, or, more accurately, ‘ed in a vertical position. This 
tional methods of touc ‘hing the film with a length of the sty lus traverse, W which we = not the most desirab le position 

oy your finger are well known. The ob- — can correlate closely with manual set -to- to have the p: anel while the air is bein 
‘vious also. wellknown. T The : touch time and the location of this point blasted against it because there is a 
¢ agreement reached by cooperative tests | is independe nt of the stylus weight. 4, ~ much thie ker film over the bottom p, part 

y has been poor in most: cases, but that is -- The second point which is some meas- of tlie panel than there is over the top 
almost entirely, especi ially in the early ure of thorough drying is the point half and, if the analyst is not t careful, he 
_ phases of the drying of the film, a matter: _ where the stylus no longer penetrates may misjudge the qualities of the var 

of precise control of | conditions. but rides on top of the’paint film. T nish. In judging the draft test proper. 
think < most of us realize that tempe rature is dependent upon the stylus w eight. —. ties of the varnish, only the upper half 
_ must be controlled closely to get repro- Py witha object to the Sanderson type § of the panel should be considered since 
-ducible ‘drying-time results. Tam not of drying recorder on the basis that the _that portion probably is more represent- 


sure that we all are aware of the sig- pile of sand remains on the paint film | 7 ative of the thicknes ss of the coating 
nific: of air cire vula ation;in drvingtime until the test is ‘complete. if the sub- ut on in practice. 
tests. who have a draft ata of the paint are plastic, a slow There is a modification of this method, 
know how much faster a varnish dries - indentation due to the w eight of the in which the panel is laid in a horizontal 
in a draft than it does in relatively still — sand particles oce urs; va “consequent! ly, position and the fan tilted.so as to get 
but I have been startled occa-— instants uneous drying time is not the same angle of draft against it. This 
= sions to notice the difference in drying. = asured. The time which is measured = ma Ly eV entually replace the old method 
time between a panel on the front ‘edge is an interval which depends not only as it permits the ae % uni- 
composition but on form thickness; 
of air and one which i is back ag: weight of the sand, Mr. ‘ULLER. 


Wayne Futver.'—Mr. 
think tl Mr. Scorte p.—Thank 
think that failure to control air circu- hi ave discovered several disadvan 


4 I drying ol ane Gia was tek instanc e, is that when you 
In recent years, some of them not hang 
4 


change the st lus, y« yo which 
recent, a number ‘of mechanical devices aft test. were well established 
been used. Mr. Bruhn has had years ago. Mr Hartm: an, have 
: anything to say about them? Mr. Bruyn.—Y ou do, ex- 
outline some of their charac ter- 7 


Mr. HartmMan.—Not mue h. I might in that point. We have made our 


a the desk where there is some mov e- .' the paint 


“2 br iefly on the our se, equipment conver tible we can inter- 
BRUHN.— All of you undoubtedly 


think we know that for quite some time, ch; ange stvluses, 
have received literature from the gas test has been considered move or 
Reichhol 1 Chemical Inc. (RCI) on their _less an indication of the proper cooking FuLLeR.—I] you lose the ability 
dn recorder. _ Probably many of you — :- se the varnish. There is one thing that, of the stylus to: ride up on top of the 
have one e in your laboratory and are 1s far as I know, has never ‘appe: wred al after you get d dry rying? 
i trying to work out a way to use it. We the specifications ‘covering procedures —No. Tt co comes 
have been working intensively with the for making the gas test. is quite definite 
RCI drying recorder in our laboratory portant that the test bemadeassoonas 
for the last two months and have learned possible after ‘the set-to-touc ‘htime has Mr FULLER —Appa y & worth 
interesting facts about the instrument. been determined. If you wait until the — while modification with this instrument 
_ The recorder is essentially a clock next day or until the aiternoon of the r would be the use of steel» panels (on 


which times a slow pull of its stylus _same day, sometimes you m: ay get Whi h the paints are applied) wid 


across a paint film. ‘The first t. ng of variations in the results of the test. _ enough for the oper: “ to apply paints 
importance that we found was that one ‘Under extreme air conditions of the with & doctor blade. = his we are going 
- must reproduce paint film thicknesses laboratory, you may get as much as 6 to do and I think it will be a most useful 
accurately to get. ‘min. variation in set-to-touch time, Variation to control film thickness, 
drying r: rate t tests. 


0 Steele & Ww. R ids 2, 


afte’ SP ie : which may affect the results of the gas _ t Director of Research, Grand Rapids Varnish 
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MR. HN.— iss plates rol Club. Mr. I Bolme, 


you hi ave used th: iat, think. 


in. wide so all three see tions will fit the Ine at wel have noticed is the method is that measures what the 
hhold 2 ‘hemicals Co., dry recorder. diffi culty of attempting stand: ardization that is, the flection of som 
ey Tes of the Photov gloss meter by means object in the surface of the finish is seen. 
Dry Fi STS series of The difficulty we experi ienced he has been 
Mr. ScoriE LD- on iin compared on eight preparation the graduated 
films we make two vi isual judgments, photovolt instr ‘uments show ec eac th in- panels. More work should be done 
color and gloss. Whe hen we mi ake these strument to. different. Mr. Ham- onthat. Th: ave had little time to 
decisions, there are two principal deter- mond is at our plant this afternoon th problem. 
‘minants: (1) preparation of the panel ing to eliminate this trouble. ie __ Another —_ antage of this last me eter 
(about which a good deal of care has to that it i s entirely independent of 
be exercised, but about which all you Mr. Arnistrong, color. “The meter as you-may know, is 
say is to do it the same way every co-Scott instru- “encased. The lid is ground glass, with 
time) and (2) the conditions of ment. black cross: bars drawn on it, and 


iT - 
: reflection of these black ¢ 
tion and view. In the ease of gloss, it ARMSTRONG. We ck cross bars i in the 
mostly a question of angle; 


under various conditions. It is a good 


sle ard meast es y a 
of color, it is both angle ‘and ty You can vary the angles of ured, gives you the gloss. The 


pre paration of the s standard is still the 
illumination and reception. ‘It gives 
y paint industry will have a stand urd lu- _ stumbling block, but if: we could find 


pre tty good results on high gloss panels; 
‘We nee some meat ea g gloss by 
minant. We need it so the buyer | that is, it usually checks visual ratings. 80 ms of | measuring gloss by a 
tually viewing; it with the human 


Bs seller can agree. The industry has a In practice, the degree of correlation . 
instead of the electric eye, we vould 
probably get 1 more nearly a measure of 


may be _somewhi ut as follows: Tf you 
does no per rmit lengt ly aise ussions ol take ten p pane Is and re rate them visually, ae 
what a person wants in a paint rather — 
the in what a machine wants 


4 instrumental me thods for the meas- machine r: iting will probably check io 
urement of color, They are diverse and visual ratings. you take twenty 
sults. The ‘Gardner- instrument out An pecu iarity of P am sorry to s say our time has: expired. 
widely rasies | h: ave some surfac es makes the meter go as There are many more test methods we 
‘tray. Howev er, it gives close chee ks haven’t cov ered. Maybe, if there is 


SS at | 
been discus sed ut great ength. othe instruments which we have sufficient demand , the Program | Com- 


group “discussed ‘the me: asuren ‘ment of 
i : tried. I don’t believe that y you can buy © t mittee will ask us to convene again some-_ 


gloss yesterday but those dis sions an Aminco-Scott today. Although it 
annot easily be summarized. 


good instrument, it does have some 1e members 
The Photovolt Corporation has made 

ave e used it. Cound you tell us: what Mr. ScoFIE semivisual method 


ibes Chermoset varnish, _ealling 
h Line of Defense. The 

‘the last 


moist ete. failure 3 in var 
nish’ film will almost certainly lead te 

table in the article gives the 
ps of r varnishes, he 


irdize 
Ss zed 


ap ron Impact 


THE paper by H. M. 
Quacke nbos, Jr., J. M. Hill, Jr., and C. E. 
Staff, “The Signific ance of the harpy 
- Flexure Tests in Evaluating the Impact 
Resistance of Plastics,” July Bulletin, p. 
mn 57, the author wishes to call attention to 
wo of the symbols appearing in Eq. 1 
‘hich were described incorrectly. P rop- 
erly described, they become: 
lar f sncy, radians pe or sec 
-cireu ar fre ue 

rst prize-winning photograph, Electron Micrograph nd P hotomic rographs Section, 
Photomic rographs Group, (macrographs of particles) in the Sixth A.S.T.M. Photog = mass per unit length divided by cad 

Xxhibit, by E. J. Thoms American Cyanamid gravitational acceleration, g. 
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of 


7 Elimination of 


Ma: 
well and L. 


meric materials w hich elimin: ates some of the extraneous energies mez 
p by the standard Izod test, the most important of which is the energy to 


the broken half of the sample. 


The | apparatus is described and the 


_ data for several materials both by the 1 new method and the standard Izod __ 


_Compat srison of results show new 


the are described which lead to the 
that the impact strength as determined by this new method is ieee eral * 


of the mass of the broken sample. | 


of velocities to which this met hod i is easily adapted. 


hk ORDER to 
ie plastic with high impact strength it is: 
first necessary to have a. basic under-| 


_ Standing of the property of impact re- 


sistance. To obtain this knowledge it 
is essential to be able to measure impact 


strength without the inclusion of ex- 


traneous factors, over a wide range of 


This permits testing over a wide — ” 


more impact resistant in service. 


>. 


Tow Factor 


is caps ble of testing at various 
velocities ¢ and is believed to be free from 
toss factor problem, 


Basic THEORY 


in the standard pendulum machines 


and also in the Guillery flywheel 
chine, prior to the impact, the specie 
men is stationary. _ After the impact, 
the broken piece is moving at some un. 
velocity. This kinetic ‘energy 
‘ in the broken sample. must be supplied 
by the striking ‘member, either the pen- 


dulum or flyw ‘heel. the total energy 
= ed from the striking member is — 


called the impact strength, it will be i 
error by the amount of kinetic energy 


Telfair and Nason point out that th - in the broken sample. On the other er 


Izod reading includes the > energy to ini- 


tiate and | propagate the fracture, energy 


energy to throw the broken end of the 


“velocities. From an investigation | of specimen, and energy lost in vibration 


the energy that various polymeric 


a structures can absorb and the manner in : cept the first are extraneous and should — 
not be included in the impact strength. pe 0 tes on thi le. 
I ites on this principl 


a which this quantity of energy varies with — 
3 the velocity of impact and with the tem-_ 


perature, understanding of the have suggested that the energy to toss 


phenomena of impact strength should 


The errors inherent in the standard 


test (D 256 47 have been 
pointed out by Telfair and Nason (1)4 

others. Certain additional or 
-traneous energies are included in the 
reading, and only one testing veloc-_ 
ity can be conv eniently used with 

standard machine. The lack of corre- 
impact. 
and the impact perfor mance of com- 


ponents in service has been pointed out — 
several writers. he most outstand- 


ing inconsistency this respect as 
pointed out by Hazen (2) is between 
wood flour and mica filled pher lies; 


NVITEI D, either for or for the at- 


tention of the author. 
tions to A.S.T.M. Headquarters, 


Address all communica- 
1916 Race St., 


Atlantic City, N.. 


ing, Am. Soe. Testing Mats., 
27-July 1, 1949. 

done under the sponsorship of the United States 
tnt Army Signal Corps, and Navy: Bureau of Ships, — 

Bureau of Aeronautics, of Ordnance, 


nd Office of Naval Research, under Contract 


jo. W -36-039-se- 32011. 
Plastics jbaboratory, 
Princeton, N. J. 
Tentative Method of Test for Impact Re- 


Univ 


‘sistance of Plastics and Electrical Insulating ae 


Materials (D 256 47 T), 1947 Supplement 
Book of A.S.T.M. Stands ards, Part III-B, p. 50. 
The bold face numbers in parentheses refer 
o the list of references ‘appended to this paper. 


is Presented at the Fifty-Second Annual Meet- | 


- Burns and Werring (3) and Zinzow (4) 


the broken sample, commonly alled 
the “Toss Factor,” may be a large part 
of the energy measured by the standard 

test. Assuming that the velocity at 
which the sample is tossed i is ay constant, 
the energy to toss will depend on the 
density of the sample. Therefore heav-— 


for easel Ta ‘materi: ale. If. the test 


‘be made at an increased velocity in an 
Izod type machine, the toss factor for” 
heavy materials would be increased to a . 
7 greater extent than for lighter materials. 
_ Attempts have been made to devise 
testing methods which will not include 
this added energy. 
Telfair and Nason (1), Stock (5) and 
Callendar have attempted to do 


to deform the specimen plastically 


hand if, prior to impact, the specimen 
is in motion, it will cont: the kine, 


appes ir as a of the 


of the machine. All these energies ex- velocity of the pendulum or flyw heel. 


he machine described in this paper 


‘Fig. 1.—Basic Principle of 
to the periphery of a flywheel as 
~ shown in Fig. 1, the energy in the rotat- 
i 
ing parts impact is the. sum 0 
the energy in the flywheel and that part. 


this by hitting the sample with a blow of the specimen which is not broken off 
of just enough energy to either crack or plus the energy in the protruding part 


break the s sample, that is by reducing 
- the toss of the specimen to zero or toa | 
small value which can be measured. 
These r machines require a large number 
of specimens to determine the reading, 
and they do not permit the testing of 
we materials at a constant velocity; that 


is, there is a very large deceleration -— 


a 


ASTM BULLETIN 


ma) the specimen, A, which is to be broken — 


off. This ce can be expressed by: 


i= 


‘a whee peer tha! at part 0 
“the saiople not broken off, 


October 1 
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i 

C 
i I 7 rus 4 E, I 
abit ier. 
speci 
— 
| = } mate 

itm ! Tim 

ae 


angular velocity prior to. 
Ma = mass of protruding sample, ae 5 
radius from O to a, th. center “eS 
gravity of A, and | 
moment of inertia of 


x the ‘wun of all the energies 


= 


= 


ae energy in ies spinning in- 
-dicates that it is negligible.) equals 
the sum of the energy in the flywhee 5 


plus the energy in the broken specimen, — ; 


A, plus the energy to break plus the ~ 
energy dissip: ated ir the nonelastic im 


cimen and anvil 


= line ar at "which broken 

from an- 


energy to to break, re 


a energy of be- 


twee 


Conservati on of energy dict 


solving for Es, the energy of 


The energy dissipated, Es, i in plastic 


impact between the sample and the an- 
vil should not be included as part of the 
impact strength of the m: iterial. "Ke 
would be prejudicial to elastic ma- 

_ terials and would also mean that we were 

- testing for only one specific condition of 

impact. Therefore for any condition 
impact between Specimen and anvi 


¢thisin Eg i 
Ba 


Obviously the energy in the broken © 
specimen, A, prior to impact cancels the — 


Therefore the impact strength 


ean be it is approxim: ately ae to its irregular 
0.0002 ft-lb. and therefore negligible. mue h more accurate determination can 


From Eq. 6 the impact ‘strength be by m measurement using the 


ay material 
known and w 


can be found since J is 
can be measured, 


attached to the rotor to increase the 


gripping ( 


APPARATC US 
Ag 


rd actual apparatus | used is shown 


ically in Fig. 2. it ‘was found. of this pendulum was accurately 


“necessary to reduce the moment of iner- 


tia of the rotating member to a evidioein: 
‘in order er that measurable change of 
would take place w hen 


—* This: was ac- 


impact 


more an an aluminum bar, 
8 by 2 by } in., with a $-in. steel shaft, 
through scenter. At both ends of 


the bar there is a clamping device, C, 


for holding a ‘standard I Izod specimen. 
Ina test, the specimen to be broken, D, 


men of the same material, is pla aced 
the other end. With this arr angement 

is balanced after 

shaft is 

Bonnie: oy in ball bearings i in the center 

of the frame, F. ai Brass weights can be 


_ is placed in one end and one half a speci- dal 


running free. 


determined _ Next, a a bar, B, of known — 
« moment of inertia was attached tothe 


_ rotor and period of the compound tor- — 
pendulum determined. 


moment of iner tia of the rotor could es 


then be found f 


keg = 


= moment of inertia of rotor, 
= know n moment of i inertia of added 


= = frequency of rotor and know 0a 


an actual test of impact strength — 


ym the ¢ sample | is mounted in the rotor so 
that the center line of the notch is at the 


E face of the gr ip. ~ “he rotor is brought. ie 
up to the desired testing velocity and — 
_ allowed to run free. The timing de- 


out it trips the anvil into the path of the — | 
Sample. After the break the rotor is 
br ought. to a stop and the timing disk | 
removed. By measuring the degrees Pa 
per cycle of the pointer before and after Me 
the break, and w, can be determined 
from a simple nomograph. An 0 

ance for windage and friction may be — 
found from measurement of the loss in zt 
velocity for one complete revolution 

The contribution to I of 


_ is started and as the p pointer moves» 


moment inertia for testing the the two half samples tining with the 


stronger materials. Ther mov able anv vil, 
is attached to the frame near one end 
80 that when in position it can hit the 
sample at 0.866 in. from the edge of the 
_ The angular velocity is 5 measured b by 
a smoked disk, -H, and vibr: ating pointer 
pointer vibrates at a known 


tracing a spiral sine wave 


rotor may be found from a chart of. 


s moment of inertia versus density. This 
facilitates the calculation of I various 
materials. Knowing J and havingm meas- 
ured w and w the impact strength can 
“readily be found from Eq. 6. The re- 


noteh for compari son with the 


on the smoked disk. the 


traces” gives record of 
_ velocity of the rotor both before, during, bis v7 


after the impact, without overlap. 


It is realized that this is a — but 


( laborious way of measur ing angular 
velocity; 


nevertheless it sufficient. 
for a research machine. Ina ‘similar 


- machine to be used for routine testing it  — 


would be advisable to use more con- 


venient method such an 


_ method shown in Fig. 3. _ The rotor, A, 
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Ffg. 3.—Apparatus for Determining the 
— 


Ten standard ty pe specimens of 
each of nine materials were 


_ The regulation notch was milled into 

each s sample in the pr escribed mann 
_ Five specimens of each material were — 

tested in the new machine ata velocity 
of 11 ft. sec. Reproducibility of 
was found to be comparable 

standard impact tests. J The other five 

were tested in a standard 
Izod m: All tests were performed 


; 


FLOUR 


FILLED EO PHENOLIC 


MINERAL FILLED 
ALKYD 


SSE NEW) METHOD 


ig. 4. —Comparison of Izod Impact Strength with Results of Tests by New Method. we 
_ i he results of these studies are shown 
ine Fig. 4 in the form of a bar graph weight of the sample—that is, toinsure — 

aged | in order increa sing the is not involved — 


sample varies from 0.025 at ite. center of impact. One of 
to 0.205 ft-lb. per inch of notch for these a composite samples was tested in the 
materials, or in some cases more than Izod mi achit ne and indicated an peo 
half of the observed Izod strength. It  stre ngth of 1.52 ft-lb. per ine 
should be noted that if the materials or an increase of sevenfold over the 
were ar ranged in order of increasing A standard Izod value. The other 
Izod impact strength, the ‘sequence posite s sample was tested in the new 
would be very different. For example, machine ani an impact 
one e would conclude from the Izod read- strength of 0.63 ft-lb, per inch of notch. 
ings rs th: at the e mica filled phenolic was” ‘This is an increas se of 0.447 ft- lb. over 
much stronger than the w ood flour filled the result for standard “poly styrene 
pheno lic. The new method rates these specimens in the new mac hine. This 
two materials in the reverse order, thus relatively stight increase can. be ace 


SPECIFIC GRAVITY 


toss-factor impact strength. 
data of Fi ig. 4 


ied of testing i is not affected by the - 


4 


ime 


pa 


19 20 


posite specime of the spin 
gives 0 54 ft- lb. This” ag good 
proxims ition of the observed energy in- 
crease, considering the difficulty of 
timating - the sj spin energy, and we may 
conclude that the new method of testing i 


s free of toss factor. 
Ati is gener: ally 


agreed that the toss a 


4 factor in the Izod mi achine varies di- 


the at the broken pos 
was throw n This velocity 


| 


should be i inve rsely proportion: il to the 
are plotted as toss factor 
_ times new method impac t strength ver-— 
the s spec ‘ifie: gravity of the material 


— 


as shown in Fig. 5, the following straight 


factor) (m) = 


trength 


= 


method impact str 
* here m and n are constants, thus con- 


“ity at whic h the s ‘sample i is throws n could | 


be found. Unfortun: ately no conv venient re 
‘method for doing this is available. 

- Samples of various materials shave e also 
tested at velocities re iunging from 
3 per sec. to 50 ft. per sec. No y marked 
trend with v velocity has been found . On 
careful analysis it seems reasonable, con 
sidering the stress concentration in the 
‘notch as described by Morey (7), that low 
energy breaks should occur in all te 
“materials tried. For this ree on 
planned to redesign the testing oa 
for use with a tension type sample in 
which the velocity effect can be more 
readily observed. 


METHYL METHACRYLATE 
| 
j 
at d. The mass of two standar a4 
impact strength by we samples of polystyrene was increased by _ 
methods is the toss factor. This samples of polystyr = pa 
an 
$0 
{| * Tl 
te 
Br 
‘Br 


toss faetor is more half the observed of Molding 


— Izod rbading. A correction in the Izod 
reading ¢ cannot be made since the veloc- 
ity of throw cannot conveniently be 
Measured. 
Impact tests by the new er 
results that rate various ma- 
terials in an order of relative impa 
observed impac t resistance of the 


The toss factor in the reads 
ae mgs depends directly on the density of — 


materi ils and inversely on the true 
Tn some eases the 


he per at a ange of veloci- 


A. Zinz —I believe this 
“paper as mi ikes an apprecis able 
_ contribution to the art of impact evalu- 
ations. authors are be con-— 
-gratulated on the results of the work 
that is presented i in this paper. 
here are a few points with 
to the paper which have been dise ussed principle invo 
private with one of the authors , First, Eq. 4 implies that the energy 
before the meeting. I would like to” * dissipated as inelastic impact between 
repeat these comments here. I believe tt le specimen ¢ and anvil is equal to the 


hes ~ 
change ‘in tre anslational kinetic energy 


be. should like to r 


in connection with Maxwell and Rahm’- 
_ treatme nt of the theory of this meth. 


details rather than with the 


the paper would be of slightly more 
value to those who may want to do of the protruding portion i me speci- 
femething with it, if a few more details men. hat is 
were given particul: arly with reference E, = 
where: 
member up to speed and the mechanism 
used for releasing it before the instant energy of plastic impact between 
impact. Tam quite sure the a authors idin: 
be : able to supply this information to pro ruding samp 
‘the tek, = linear velocity of sample prior 
10se interested bu genera ly, 1 uch impact, 
t = are cease in such a paper it is - = linear velocity of sample after 
question will clear up questions equation is valid, however, only 
if the specimen is a freely moving body 


the impact test which have been 
(except for its interaction with the 


the subject of f much speculation in the 


past. 3 We all app appreciate very much the pe a f interact h d 
difficulties in the way of impact testing 


and» particularly the interpretation of 
test results. Information presented 
4 instant of fracture is reac hed. The 
impulsive force during the initial part 


here will, no doubt, help to clear up 
some of the involv ed. 
the e impact not only changes the linear 
: 
momentum of the specimen, but also- 


the angular momentum of the rotor, 
_ Thus, the force (and also E,, the in- 


men. the specimen rotor 
move as a single n member until the 


© votre ‘of pla by 
Maxwel and Rahm suggests the possi- 


means of the above does 


e two 


These questions have to do with certui: 


impact supplied by the rotor, EZ,” 


anvil during impact), and if the only — energy of | plastic impact as 7 part of the 


Materials,” Ibid., Vol. 
October, 1948. — 
Burns and Ww tin “The 
‘Impact Testing oi 
ings, Am. Soc. Testing .Mats., Vol. 88, 
‘Part II, p. 39 (19353). ; 
(4) W. A. “"Zinzow, Discussion; “Tmpact 
Testing of Plasties,’”’ [bid., p. 54. 
(5) C. R. Stock, “A Ball Impact Tester 
Plastics, ASTM Butuievin, No. 
October, 1944, 


21, p. “1083, ay 


v © L. H. Callendar, “New Methods fo 


Bis Mechanical Testing of Plastics,” Par 

I, British Plastics, Vol. 13, No. 155 

April, 1942, pp. 445-458. 
(7) D. R. Morey, “ Impact ‘Testing of 
Plasties; Relation to Structure and 

Composition,” Industrial and Engi 

neering "Chemist 37, March 


= 


not appear to be justified. 
For conv venience, we 


the sum of two energies: 


energy 
and 

plastic impact energy ‘supplied 


4 
the od which is meas- 
ured, that is, the change in kinetic. 


energy of the rotor. This correspon 
the. energy to break the sample, 


_ plus that portion of the plastic energy 


impact strength of the material. 
_ the other hand, it is probable that the 


4 


As Maxwell and Rahm inditate, it 
would seem undesirable to include any 


plastic impact energy involved is small 


ive to the energy to break the speci- “| 
especially for the more brittle 
materials. Also, from the standpoint 
convenient, practical test I see 
“no reason why the energy dissipated i in ae i. 
plastic impact should 1 not properly be 
included as part of the | energy required | ae 
to break the specimen in impact. 


= elastic energy lost) is considerably large ro 
_ than it would have been if the specimen — Y 


had moved inde ependently of the rotor as closely as. poe possible with 


during the entire impact. Therefore, service conditions, should we not in-— 
the elimination of inelastic dude which 


of impact between specimen and the denting 


1a 
— 
Pp { 3 
tl 
ri | 
iti 
— 
0 
088 iim 
ent 
ked 
On | 
be from “broken end error.” Sui tm 


in he and wind 
“resistance can for if it is 
found to be a significant factor. 
of s sample the data presented here the friction 
Ideally, of course, one might attempt Telfair has a very inter. 
to measure only the « energy absorbed in wo adjust table. constants point. The authors have been 
deforming the uniform portion of the and its seems likely that with the question of hen 
Specimen. But difficult to visualize expe rimental data could be satisfac- distribution of the _inel: sstic energy 
simple impact test in which a soft for some time and are indebted to 
ductile sample does not absorb some Regardless of the “outeome of the Telfair for his 
gy at the point of contact of speci- questions rained above, seems th: At is our belief that E,’ (plastic 
is eliminated by test but 
 foren an ‘practical” imps act test. (plas astic impact energy. supplied by the 
‘this energy, other’ Messrs. Bryce MAXWELL AND L. F. rotor) is definitely included in the energy 
difficulties arise.) Briefly then, for Raum (authors’ closure, by letter) — given by (wr Mr. Telfair 
ical purposes, why not regard the The authors would like to out in a practic al test of 
energy dissipated between specimen Zinzow and Mr. elfair f 
and anvil (or hammer) as part of the ments and dis 
ipact resistance w hich characterizes Mr. Zinzow 
given materis 4 tion of the method of f driving rotor. material and should included in 
not be included “since it depends on 
factors similar to the toss factor. 
gravity of the s si ample, ‘ “new The relationship proposed by Mr. Tel- 
strength.” My own attempts a fair between “toss factor” density 
These two cones are to bring seems plausible. We would be 
quantities would lead think the rotor u up then dis- terested know whether ‘it can be 


= approximate relation of the following engaged so that the rotor is s running fitted to experimental data, and the h 


orm free at the moment of impact. constants a and b evaluated. 


The | for Runv vays 


cent entrained in the concrete, 


his s a brief of concrete the Six test glabs w ere made for the purpose 
construction — used at the ‘Sola Airfield , Norway. The runway slabs | of determining the load-carryi 
. ity o of slabs of 4, 6, and 8-in. 
i. (50 kg. per sq. cm.) at 28 days. ‘Test loading on ‘old conciete made of concrete having a 
2 a8 well as new test slabs indicated that the 8-in. slabs should giv re 7 strength of 711 psi. at 28 days. m.. he 
load-earrying _ A simple vibrator paver was used for Toad tests of these slabs indicated that a 
the construction of the runways. A was used thie kness of 8 in. for the runways would 


4 e sufficient for the specified loading for : 
the: uniform and well-compacted ‘sub- 
grade at the Sola | Airport. Load tests 
of the old runways indicated that ‘the 
the new With the large areas | load- -calrying capacity of the slabs 
unWways Sola Airport, the new runways (about 320,000 inereases \ with age due to an 
Norwa ay, it seemed n necessary to make a __sq. yd.) a small change in the thickness compacting ‘of the subgrade and 


thorough investigation of the availab of runways would be of con- crease in the flexural ‘strength of 


aggregate sources located within res ason- te, 
bay able distance of the airfield and to | re disintegration of the ‘ 
test load of the old con-— in the A- class of inter- runways due to freezing 
national airports s, the runways had to _ thawing are problems of importance in 


j be constructed for the very dar est. air port construction. It was leemed 


either for publication or for the type of airplanes. advisable to make ‘as good pre visions 
“tions to A.S.T.M. Headquarters, 1916 Race St. The _investigation of the concrete possible for the prevention of such 


Philadelphia 3, Pa. disintegration. The s| 
* Presented at the Fifty- S: cond Aeaual Mect- h 
ing, Am. Soe. Testing *‘ats., Atlantic City, N. J. ~ flexural strength of 711 psi. (50 kg. per 
em.) at could readily be» 
Norway Institute 0 of Technology, 


A $7 T M 8 L tLe ET October 1 949 


— 
q q @ 
th 
— 
— th 
| 
sh 
— 
@ 
f 
| 
. 
a 
0 
ment of 3 
rete. 
| 
— 


the top of the conerete e and the table 
the ould there- 4 vibrator started. ‘i The time of f vibration é 
be very dry. A special vibrator needed for concrete e to flow out and 
apparatus was provided for controlling give a completely level surface in the 
this dry consistency. | container is measured very accurately. 
No reinforcement wa as in the =, ‘This time, given i in is the Vebe- 


FICATIONS FOR THE Concrers 


that natural sand deposits were located for 


etthin a few miles of the airport controlling the consistency of 
by crushing boulders found in abun- concrete astic consistency the 
a along the shore of tne North slump cone gives a better indication of 
near the airport. But the con- consistency of 
tractor was free to choose any fine or = Was maintained at 10 


shoul d not exceed 3 (10 mm. } Fig. 1. for Con- _ satisfactory results for the p pav er. 


and the maximum size the coarse 
aggregate ‘should exceed 1} in. 
mim.). ‘The ¢ coarse final finishing sereed gives the pay ement 
up to 33 per cent gravel, the its C-9 for publication as tentative.? 
rest crushed rock. The cement should 
‘The air content varied from 3 | per cent 
beordinary Norwegian portland cement. ‘MATERIALS “4 ; 
‘Rigid control of the materials for the about 4.5 per cent for the construction 
permitted and the contractor 1 of the te itself h 
lected DarexAEA. eonerete and of the concrete itself wa: comp eted to date. e contractor as 
The concrete should have a flexural maintained throughout the construc- recently agreed to limit the air content 
tion period. The sand was of between 3 and 5 per cent 


the Society’s Committee 


— 


= 


quality, but varied somewhat in gra The strength of the conerete was con- 
pe P dation. All aggregate passing a j-in. trolled ‘regularly by flexural tests of 
kg. per sq. at 28 ‘days—as | ve Wi 
sieve was classified as and. beams. results for the first few 
coarse aggregate was of one gradation we construction are show mn i 
 erete beams of 4 by 5 by 20 in. (10 by om 
2. 5 by cm.) size. The concrete 
should be kept moist cured 
at least 10 days. 
Meraop oF CONSTRUCTION 
The concrete was mixed at a aaa. 


mi mixing plant located in one of the air. 
dromes of the a airport. All materials 
: were weighed for batching and the time 


Srey 


of mixing was | set at 1} min. —— 

of the dry consistency of the conerete, 
water content varied from 5 
cent to 14 per cent of the volume Strength of Con 

the concrete. The cement content 

of the concrete varied from'500 to 550 in. ‘Fig. 2 and give a fair of the 

per cu. yd. (300 to 325 kg. per cu. in variations | obtained to date. 

‘The cone rete was “transported Some improvement in the noted that the 7-day flexural strengths 

A from the mixer to the place of peving of the concrete would no doubt have — a are very high as compared to the 28-_ ak 

means of ordinary dump trucks 


_ resulted from a further sep: aration of the a day results, and that individual results e 
and spread in suitable thickness ahead for the ut are as much as 10 per cent lower than 
of the paving machine by means: of 
machine was 
& Swedish paving vibrator manufac- 
tured by A. BY rerken, Stockholm. of the ras all to date is 
a It consists of a rigid frame on which :- by ,means of a Vebe-meter (Fig. 1). 800 psi. (56.4 kg. per 8q- cm.), well =. 
‘Mounted a screed for leveling This apparatus manufactured he specification of 
-Inass in front of the main by the A. B. _Vibroverken, Stockholm. (50 kg. per ‘sq. a.) 
behind the screed i is the main vibrator; consists of a circular container piaced 
behind this, smaller r vib on a table vibrator. slump cone is 
placed somewhat diagonally, and finally set i in this container and the concrete 
he finishing screed. The 4 mple placed i in the e slump ) cone it in airport runw 
thoroughly vibrated by the main usual manner. The ‘slump cone Méthed of ‘Test 
‘Vibrator. The "removed =the slump cone Mixed Concrete by the Pressure Method 


(C 231-49 T), Book of y ‘Stand- 
tors smooth ‘Then: a glass plate i is carefully on ards, Part 3. 
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is of, great impor tance 
abs. The 
‘aoe transfer the load from the air plane 
the subgrade, and a high flexibility 
the slal s will more readily transfer 
the subgrade. than will : 


the load to 


of small flexibility. Thus 


sc 


Studies were 


: mine the optimum amount of SO; for each clinker. The clinkers were then 


made to deter termine » the pomibility. of rep 
Ak gall or in part by natural anhydrite in portland cements. Seven clinkers were 
oe , ground with varying percentages of gypsum, and tests were made to deter-_ 


load a “‘thiek ‘slab, es ‘two 
= 


—Conerete for such runways should there- 
fore be of special flexibility, , but it 
— would be difficult to make this a speci- 
~ fieation requirement. The problem of 
producing runway slabs with concrete 
of high flexural strength and high 
flexibility should receive further i in- 
ti; gation. n. “might here be rth 


ede 


41.0 


acing gypsum wholly 


_ ground with this optimum amount of SO; in the form of mixtures of gy psum — 


and ns atural a anhydrite and th 
results obtained with gypsum. a 
anhydrite showed that, 


with one 


25 per cent and, with the others, 


60 to 75 per cent of the gypsum could be replaced by natural tite 


without adversely affecting the properties: of the ceme 


sulfs ite occurs in 


atural anhydrite, CaSt Ye, an 
n, CaSO,-2H,0. The latter 
“used extensiv ely i in the por rtla an 


istics of the cement This 
developed with the adoption of 


tary, -kiln and finer grinding of the clinker 
these changes in the method of 
manufac ture gave cements whic th, when 

mixed with water, set too rapidly for. 
- Practical use. This type of fast setting, 


hich is by a very r 


ash set. 


manner whieh gypsum 


that gypsum prev rents the set nor 
mally show n by tr icalcium aluminate 
and that it causes the formation of cal-— 


. “none of these has led to the commercial 
use of anhydrite for this purpose. It is 


a NOTE.—DISCUSSION OF P AP ER 
INVITED, either for publication or for the 

attention of the author. Adc dress all communica- 
tions to A.S.T.M. Headquarters, 1916 Race St., 

Presented at the I Fifty- -Second Seals al Meet- 
‘ing, Am. Soc. Testing Mats. lantie City, N. J., 

1 Manager, Research Laboratories and Research _ 


vd 


3C: aQ- 3Ca- 
“31 2O, in place « of hydrated calcium 


der the slab- “poured in D 
ith the top slab of, say, 
4-in. thickness resting on 
slab which ‘served as. a semiflexible 
subgrade slab. _ The flexibility of the 
top slab would ‘then be relatively high 
because of its small thickness and the | 


bottom slab would serve well in dis. 


the Toad r the subgrade. 


through the formatie sulfoalumi- 
nate, it is conceivable that the rate “t 

solution of natur: al anhye drite might 
inadequate tos pply the 1 necessary con- 
4 centration of SO; in the liquid phase a 
_ the cement paste. _ However, the trend — 
in the manufacture of portland cements 
has been to decrease the potential tri-_ 
—ealeium aluminate contents of the ce- 
- ments and to quench the clinkers more 
thoroughly, which tends to leave ‘the 
Beemer in ‘the clinker in the form of a 
of mitting it to erystal- 
lize as saluminates. —Ttis s possible, there- 
fore, that natural anhydrite might be 
for gypsum in the cements 


aluminate. Cer tain inv estigator at- of today without adverse effec ts, 
tribute the retarding effect of gypsum The early inv estigators were | 


the setting of cement to the formation of a 


the sulfoaluminate, which is assumed to 7 
no action, and others to 


tion of tric: ‘um alumin: ably, 


of these | actions | are involy ed be- 


e the addition of g gy ypsum- to certain 


cements prevents the excessive heating 


of the which occurs 
_ This indicates a retardation 


the 1 of hydration. However, in 


the p pastes s containing gy ypsum, the gvp- I< minimum in a moist condition and con 
pens 


pony is rather rapidly converted to sulfo- 
aluminate which indice ates that the rate 


the aluminates in the cement 
acter istics to the concrete. Vv aries with 


- dissolve i in water may not be ret: arded to 
ver great extent by g gypsum. 
_ Attempts* have been made to substi- 
tute natural anhydrite | for gy psum, but 


known that, in general, gypsum dissolves 
a much more 


“gary, for caleium st to 


niversal Atlas Cement solution rapidly to prevent flash set 


Be Co., Buffington, Ind. 
? See Lea and Desch, “The, Chemistry of 


Cement ‘and Concrete,” Edward Arno!d Co., 


fora review of this subject. 


either through the retardation of the 


- hydration of tricalcium aluminate or 


STM BU LLETI 


when gypsum 


“upon the setting times, although ‘a 
ree ognized the effect upon the strengths. 
Howev er, through the work of Lerch, 
it is now known ‘that the content of 
the cement affects the strength and dl. 
ume onstane of concrete. Many 
“present-di uy cements do not gy 
= sum to prevent fi fiash set but d lo require it 
to develop high strengths at early ages: 
: and to give concretes which expand a 


tract a minimum in a dry condition. 


Lerch has shown that the amount of 


gypsum. “necessary to give these char- 
certain properties of the clinker. 
has led to the concept | that, for ea 

portland-cemen t clinker, there is a 
amount of SO; which, while preventing 
the ce ment paste from setting too 


rapidly, will yiel td the most satisfactor 


from the: sti ofs 


7W illiam Lerch, 


Soc 


T esting 


Ac mind that the flexibility as well as the ‘clink 
“sal 
i com 
= wi te 
Str 
test 
4 
ins 
pri 
mo 
ed the 
cement pastes is not complet 
pri 
hy 
five 
on d P ties 
Mats., Vol. 46, p. 1252 (1946), 


RESULTS OF PHYSICAL TESTS FOR CEMENTS OF 


4 Content, at Age Indicated® Days, percent cent 


natur: al resource for which no large- . 


eompositio 24.5 | 4:00 an 1449 | 2900 | 


= of the f function of SOs in cement 2998 | 0.006 


increased markediy with Lerch’s work, | a 
i 


3° 
“its seemed desirable to reinvestigate the (23.5 4:05 03 602 2692 | 0.022_ 

‘ 7:00 | 632 | 1630 | 2542 
y 

“part of the g gypsum by natural anhydri ite 3: 614 1757 (2700 
in cement would be a worth-while 2.7% =. 572 1789 
nomic contribution because many gyp- 


sum 1 mines contain veins of natural an- 


hydrite which must be wasted at pres- 

This paper presents ‘th results 2.00 6:45 | 721 | 1760 0.063 
such a study con uc te in ‘the 1g 2.00 24.0 | 3:50 | 6:40 | 723 | 1694 | 0.061 


> i tt Ob Expansion during 6 cays in water after 1 day in mold; ontraction ont 


2.00 (a)°.. 09 | 651 | 1729 | 2784 | 0. 059 


Specifications C 150)4 were used in 803 conte NT OF EXTRACTS FROM SPECIMENS AT AcE 
determine the optimum SO; content for 
pheric temperatures s with 0.5 5 and 3.50 
cent SO; as gypsum : and with 0.5and 
35 per cent SO; as natural anhydrite, 
These grinds were blended to give ce- 
several different SO; co1 
tents varying in of 0.2 5 cent. 


equal to gypsum alone in maintaining a 


high ‘concentration 1 of SO; i in the liquid 
phase of the paste of cement, and Wi ater, 
change chs uracteristies of these cements an. extraction test was made on certain 
zs ere then deter mined by the oe es sar cements. 4 In this test, pastes of 100 g. 
volume change when stored in and outlined abov e cement with 75 ml. of distilled water 
air (T ables I to V IT, inclusive). he Mr. Lere h suggested that it might be shaken continuously at room tem- 
» to use the da ata . obt: ained | from Mis perature for several periods of time, 
extracts of mortar prisms to determine ___ the filtrates were analyzed for SO;. 
whether or not the cement conti ainedthe =" The normal consistencies and setting >. 
optimum amount of gypsum. The pro- — ; times of the cements used in this inv — 
cedure being studied sresently by ‘the gation were determined by the standard 
water and three of each kind were re- fon 30, Content, AS. M. procedures, | the heats of 
moved from the water at the age of 7 4. 8.T.M. Committee C- 1 on-Cement . hydration of six of the cements were cA 
days and stored in the laboratory ai to make two mortar spec imens (/ A.S.- determined in a conduction calori 


“ous sages, the pr isms were tested for 


moist t cabinet at 70 F F. for 24 hr. an 
we 
then were removed from the molds and 


stored in water at 70 F. Three prisms it 
of each kind were stor ontinuousl y in 


prisms were stored in the molds in the | 


and the changes in the lengths of the Specific: rations 109 mortars), cure by the procedure outlined by Lerch 
prisms were — measured | en iodically iy them i in the moist cabinet, and makeex- — T he results of the various tests are given 
tests with the pr prisms were not made. tracts at the ages of 18 and 24 hr. in Tables I to VIII. 
the cements containing naturs an- this procedure, “the specimen is er crushed ‘The gy psum used in this study was 
to pass a . No. 10 sieve, 200 g. of the 1 high-grade commercial rock gypsum, _ 
powdered specimen is stirred with 50 ml. a and. the natural ite was a care-— 


ed in this investigation, 
4 Standard Specifications for Portland Ceme To demonstrate whethe or ne ot the 
(C 150-47), 1947 to Book of A.S. M. to A 8. 7. M. 
Standards, Part II, p. of anhydrite anc gypsum were 43. 
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linker there is an optimum 
"gypsum which will give the 
(0.06% 
0,054 
— 
| 
— 
of » 
| 
re 
—— 
Heme were prepared from thee — 
which from 25.0 to ner cent of the 
| 
— 
— 
| 
— 
— 
iy 
— 
— 
five cements of that SO; content in compositions of these were as 
— 
Ai 


0.00 


0 86 
0.20 | 


“ALO: 


1.05 | 0.42 | 31.40 
0.03 | 0. | 40.86 | 


Loss at 230 C. after drying at 45 
> Loss at 95 at 950 C. after loss at 230 } 
he compositions of the dinkers used i in the study were 


er | SiO: | 


Gypsum. 


Composition, per cent by weight 
| CaO | 


5.96 | 2.62 


5.24 | 3.26 | 63.87 
6.73 2.71 65.60 
‘Tyrell 


4.73 | 3.59 | 64.61 | 2.50 


63.76 | 2.52 
3.38 


0.06 


21.76 
23.14 


21.38 
21.54 


oF Resu LTS 


I Cemen 


“from: dinker from three different 
are given in Tables: I to and 


the optimum is amount which 
. will be almost completely combined with 
the cement in 24 hr. when mortars are 

"stored i ina atmoephere at approxi- 

mately 7 ; 
nation of two was used, "The 


was the compressive strengths: at 


/ _mens. If the quantity of SO; as gyp- 
~ sum which gave the highest strength at 1 7 
' day did not give more than 0.05 g g. per a 
liter of SOs; in the extract from the mor- 
tar specimen at the age of 24 hr., - this a 
~ amount of SO; was selected as the opti- oe 
If this quantity of SOs | gave 
concentration’ of SO; in the extract 
greater ths an 0. 05 g. per liter, the great-— 


80, 
Con tent, 
cent 


0. 05 g g. per liter of SO, in the extract from 
_ the mortar ‘specimen was selected as the 
optimum. 


= _As pointed out under the section on a 
Experimental Procedure, each clinker 
was first studied with various percent- _ a b 
ages of in the form of gypsum. day to mot 
the « optimum SOs content. was se- 
lected from the data for the strength and | 
extraction tests and cements were pre- 
pared with this SO; content obtained 
from mixtures of gypsum and natural 
80. 
anhydrite. For example, | the d: ita in Con- 
Tables I and IA show that clinker A 
«gave the highest st strength at 1 ow when 
the SOs content as gypsum was 2 2.0 per 
. cent and that the extract from the mor- | 


tar of this cement at the age of 24 hr. did 


2.00 


2.00 (c). 
2.00 (d).. 


TABLE TA, IL 


0.90 


96) 


42.34 


MgO | MnO | SO: | K:O | N 
0.15 


0.38 49 
0.10 


0.16 


0.09 


Hence, 

"selected as the optimum 


Normal | ‘Setting Time Compressive Strength, psi., 
Con- Gillmore ih at Age Indicated* 


sistency 


2.00 


re (a) = 25.0 per _~ ~~) ea (b) = 37.5 per cent anhydrite; 
(d) = 62.5 per cont anhydrite 


8 | 0.67 | 1.04 


= not contain more than 0. 05 g. per li or 


— geen, Table I, that when the 2.0 per cent 
entirely from an. 


9500.0 hydrite the setting times and one 
= were apprecia ibly lower than when the | 
2.76 


0:52 


gy psum. Howev er, W hen the 2.0 per. 
cent of of SOs was obtained from mixtures 
- gypsum and anhydrite in which the 
anhydrite content ranged from 259 
to 62.5 per r cent, th the setting times ‘and 
ignition, strengths w were very simila ur to those of 
the cement containing 2 2.0 per cent SO, 
Likewise, the 1 results of the 
2.16 expansion, contraction, | extraction 
o'eo6~—SCtéestts:soorf':'thhee mortar from the cements 
a - made with the blends of gypsum and 
— - anhydride agreed very closely with those 
oes of the specimerts made with the cement 
having 2.6 “per cent SO; as gypsum, 
Hence, it appears ths at mixtures con. 
taining up to 62.5 per cent natur: al an- 
hydrite could be used to replace gyp 
with clinker A without adversely af- 
fecting the properties of the concrete 
ns he results for clinker B are given ‘in 
Table II and IIA. Here again, 2.0 per 
cent was selected as the optimum S80. 
content. on the basis ¢ of the strengths at 
i day and the SO; contents of the ex- 
_ tracts from mortar Specimens. This 


as follows: 


2.16 


0.21. 
(0.19 


60.49 8 


0.19 2.20 


Ble 


4 
0.17 0.89 


2.0 per } pe J 


— n had litte if — effect upon th the 


NTS OF CLINKER 


ength Change of 
Mortar Prisms at 
7 days, per ce nt sl 


Contrac-_ 


Expansion 
tion in air 


in water? 


Initial Final 1 day 3 day 7 day 


8:20 | 669 


q 823 
1900 

1 897 

2042 


005 
0.003 
0.005 
0. 004 


2800 
850 


1808 
1833 
(1944 


8: 40 615 
8:45 | 620 


40 | 731 


215 
3:20 
) | 8:45 BS 


1818 | 
1850— 


1 
2 
32% 
5: 2( 


2742 
2667 
2692 
2525 


0.008 

ig. 009 

0.009 
0.008 


1937 


thod C 109 - 47 mortar. 


Expansion during 6 days in water after 1 day in mold; contraction during 7 days in laboratory air 


(ce) = 50.0 per cent anhydrite; and 


SO: CONTENT OF EXTRACTS FROM MORTAR SPECIMENS AT AGE 
NDICATED, G. PER LITER. 


SO, w. 
Sela drite | 2.0 per cent SOs with per cent Ai A dicated 


24 _24 br. hr. 
03 | 0.49 


24 hr. 18 hr. | 24 hr. 
13 6. 71 


0. | 0.11 | 0.02 

(0:36 | 0.92 


4 


=a 


bo pont 


18 hr. | 24 hr. é 


2.0 per cent: Of SO; was -derivéd from 


| 


. 


i 0.01 | 18.37 | 
— & 1. 
— 2. 

22.18 

— 

4.83 | 3.03 | 64.43! 3.16 | 0.10 | 
|_| | 6.76 | 66.22 0.16 | — 

Discuss F Puysi 

At present, there is no established cri- 
| terion for selecting the optimum amount 
— content for clinker A was selected as 2.0 
TABLE IL—R OF PHYSICAL TESTS FOR CEME 
| 

set 
— 
2.00........] 25.0 | 5:40 0.057 
2:50........| 25.0 | 5:20 0.054 
— 
25.0 | 5:20 | 8:15 0.032 T 
25.0 | 5:25 | 7:15 | 
23.0 6:30 | 0.037 th 
— 
|. 
re 
| 


-RESUL TS OF PHYS ICAL TE TESTS FOR CEMENTS OF CLINKER 
4 


Setting Time | Strength, psi., | Mortar Prisms at clinker the amount o “water 
t Gillmore at Age Indicated 7 Days, per cent of 
sistency required for normal consistency. ‘How- 


Wert ever, from the standpoint of the 


— ties such as setting times, strength, ex- 


| 1605 | 2033 | 0. not to be harmful. ot 
«| 


1720 2825 
FROM ANHYDRITE which the 100 per cent, 62. 5 per cent and 
37.5 per cent of the SO; was present as 
gypsum. The heats of hydration of 
: - these cements were determined at 70 F 
luction calorimeter,’ and the re 
Zz ina conc uction calorime I 
| 4 sults are given in Table VIII. The dif- 
eee ferences between the amounts of heat 
7 liberated at any period are not very 
4:40 | 7:40. Fal 1831° | 2992 013 | 0.039 cements: containing the natural anhy- 
| 4:45 | 3092 | 0.011 | -drite tended to liberate heat at ‘slightly 
y in mold ang 6 days in water. 
par anhydrite te ‘These data, therefore, confirm to some 
drite and mixtures of anhydrite and 
gypsum prevent flash set in cements 


from clinker C, the rate of is 


tures of Anhydrite and Gypsum Containing - % 
2.7 75 per cent SO; with per cent of Anhydrite Indicated ‘early periods: ‘by gy than 1 by 


tures of gypsum and anhydrite. 


18 hr. | 24 hr. . | 24hr. | 18hr. | 24 hr. ‘Type I Cements 
Tables IV and LIVA give the results for 
0. ac ables LV anc give 


pansions of mor tars ‘ 
greater and the contractions were some- 
: what smaller for the cements made with | 
Bends of gypsum and anhydrite than 
for those made with all gypsum. : How- _ ss PABLE IV.—RESULTS OF PHYSICAL TESTS FOR CEMENTS OF CLINKER D. 
ever, the differences are small and, since setting Th Change of 


Setting ompressive Si Strength, psi., Mortar Prisms at 
the specimens were made at different Age Indicated* | Days, per cent 


times, they probably are are not significant.© sistency whet Expansion | Contrac- 
In this” case, it appears gypsum Initial | Final ¢ day day in Water? ition in air? 
could be replaced completely by natural — fi 
The data for clinker C are given in | 4:05 | 6:55 | 


Tables III and IIIA. With this clinker 3.5 | 7:05 | 663 


23.5 710 533, 1748 «| 2850_ 
the maximum strength at 1 day was ob- 23: | 8:00 568 | 0.010 


0.054 
80; with as much as 2. 7Seper ‘cent SOs in 5 2583 
content fr om 2. 25 to 2.7 75 per cent 
‘caused wey little chan. inge in the strength 
2.75 ‘per cent was selected as: 


| $20 | 


di ‘The prisms for the pa studies were 


3 | 0.004 
| oa: 

stored in a room in which the temperature and 78 1605" 

relative humidity were not controlled. Accord- ; 


ingly, differences in the contractions between A.S.T.M. Method C 109-47 mortar, ~ 

y the two sets of specimens may be ~ e ea b Expansion during 6 days in water after 1 ay ie mold; Sein during 7 7 7 days i in laboratory air 
ferences j in the storage. conditions. after 1 day in mold and 6 days i 

Ce ° © (a) = 28.5 per cent anhydrite; (b) = 42.8 per enn anhydrite; fe) = 50. 0 per cent anhydrite; (d) = 


2 57.2 per cent Tes and (e) = 7 “1. 5 per cent anhydrite 
4 | 
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ths 
the | 
ner} 
50} _2.25.....---| 24.5 | 4:20 | 7:35 
0, | 
nts | 
nd | 
ose | 
| 
| 
in 
er 
— 
r 
— 
— 
0.050 


Gypsum 


3] 


50.. 
2.00.. 


0. 
—-2.50.. 


& 33 | 06 


it 
: day but the concentration of SOs in in the | 
ract from the mortar at the age of 24 
exceeded 0.05 | g. per. ‘liter. Hence, 
7 75 per cent was selected as the 
optimum. Complete replacement of 
sum by increased 
amount | of water required for “normal 
onsistency, whic h indicates that the 
inhydrite is not as effective as gypsum 


Ww ith anhydri ite up to 7 71.5 .5 per cent gav e 
ements which, all respects, were 
o those made with. ‘gypsum 


Specimen at the age of hr. contained 
than 0.05 g 
cordingly, 2. 25, per cent 50; was selected 


the optimum. Here again, the nor- 


mal consistencies were high when all 
Was used. he of all 


50, as gypeum gave 
setting times, but 1.50 per cent SO; as 
% anhydrite did not. The cements m: ade 
with the mixtures elas gypsum and anhy-_ 


‘tended to have slightly shorter cetting 
times and slightly lower strengths than 7 
the cement with 2.25 per cent SO; as 
gypsum. _ However, with 
‘mixtures of and gypsum 
tested several weeks after the other 
cements” and some of the difference 


night be due to a aging of the cement, be- a 


only small quantities of cement 

d. In general, therefore, it 

"appears th: at mixtures of anhydrite : and 
gypsum may be used with the two type 
cement cli akers 


Mixtures of Anhydrite and Gypsum 


50.0 | 


Arite with anhydrite up to 77.5 per cent tent, 


Containing 1.75 per cent SOs with pe 
ast cent of Anhydrite Indicated 


| | 


_ 24 br. 18 br. hr. | 24 


| 6.07 


5 per “cent of the SO, w was ee 
ite. Hence, it appears: that 


9 


containing up to 25 per cent 


anhydrite could “be used y Ww ith this 
clinker but that greater amounts of an- 
hye drite might be harmful. . Noe explana. 

tion can be given at this time as to why 

the strengths decreased 80 much as the 
proportion of anhydrite to gypsum in. 
ri -ereased when blends of anhydrite and 
gypsum were used in pli vce of all gyp. 


sum, inasmuch as complete substitution 


Normal || 
Con-— 
sistency 


‘Setting Time 
Gillmore 


531 


2.25 (a)°...| 
25 Bb). 


One 


2 

A,S.T.M. Method C 109 - 47 mortar. 
Expansion during 6 days i in water after 

afte et day, in mold and 6 days in water. — 


© (a) 


| 


8 hr. 24 hr. i8 


4 


° 
( 0 7 


A Anhydrite- 


0.01 
0.10 
0.34 


0.74 


6.01 


an ite w vas completely 
substituted for gypsum and 
strengths were decre ~ased slightly. 
was a tendency for the setting times a 
decrease as more and _more anhydrite 


was used in the mixtures of -anhy drite 


‘The res sults two type III cements 
are given in Table VI, VIA, VII, and 
ITA. With clinker F, Tables VI and 
4 ‘* IA, next to the highest strength at 1 
day was obtained with 3.00 per cent SO; 


and gypsum and the strengths markedly . 


_ decreased as the quantities of anhydr ite 


es 
increased. Also, the expansions of the 


mortar prisms from the cements made 
sum increases stencies, 


with the blends of anhydrite and gypsum 
were consider: greater than 
those of the pris ms from the cement ¢ con- 
taining all g gypsum. The loss in strength — 
and the i increase in the expr insions of the 


625 
708 
795 

| 


596 
665 | 
we 


or ANHYDRITE Pius 


S03. was, therefore, selected as as 


the 


Ret 


Length Change of 

at Age Indicated® _ 7 Days, per cent © 

Expansion | 

in Water |tion i in 


Gypsum 


(1794 
‘1983 

2044 


3025, 

3084 


30383 
2950 
2821 
2954 
B04 


1816 
1854 
2014 


0.009 «0.052 
0.010 0.049 
0.012 | 0.049 


1 in molds contention during 7 7 in air 


5 per cent anhydrite; (b) = 44.5 pe r cent anhydrite; | 
66.5 5 per cent ieee and (e) = 77.5 per cent anhydrite.’ 


AT AGE 


Containing 2 
cent of Anhvarite fadicated. 


S 


a 


30.0 66.5 


hr. 


anhydrite f for gypsum pro ved 


Pr 1 ‘de ay with 2 75 
$0; as gypsum, but the strengths did not 
change signifie antly with SO; ¢ contents up 
to 3.50 per cenf. Also, it was not until” 
— 3.50 per cent SO was used that the con- 
centration of SO; in the extract from the 
mortar at the age of 24 hr, aa 
0.05 g g. liter. Hence, 3.25 per 
‘SO; was selected as the optimum. Cc om- 
plete substitution of anhydrite for yp 
the normal con 


decreased — the setting times and 
strengths. Repl: cement of gypsum by 
Beary drite u up to 62.5 per cent anhydrite | 
had no significant effec t upon the nor- 
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TABLE V.—RESULTS OF PHYS — 
— 0.01 0 | 
wi 
ea 
De 
Ay 
el 
contained less ~ 
«| ss than 0.05 g. per liter of — T 


Setting 


Gillmore j 


Initial ae. Final 


Normal 
Cone 

sistency 
heads 


Content 
per ce nt 


‘Toor «3896 
1907 
1935 
115 | 1964 


2 


“alter | 
(a) = 25.0 per ce ent 

5 per cent anhydrite; 
- T ABLE 


VIA.—SO; CONTENT OF 
ATED 


4 br. 18 br. 24 br. 


0.08 08 0.02. 


29 


hr: 2 


0.12 
‘| 0:50. 


mal eonsistenc ies, ‘but it slightly de- 


‘creased the initi: setting times and in- 


1 
. 625 5 per cent, and 37.5 per ce nt of the 


creased the strengths. Hence, it 
that anhydrite up to at least 
per cent mi: ay be used to replace gy ypsum 
this clinker. 
‘The heats of hydration were 
mined in the coaduction calorimeter 


made with clinker F cont: — 


5 per cent SOs in which 100 p 

BO; was present as gypsum The 
‘sults are given in Tab le VII , from 
which it may be seen that the rate at. 


pea ars, th at hes fiec tive ness sof 
the mixture of gypsum and anhydrite in 
retarding the rate res wction in the 
early” periods decreases as the gypst 
eontent decrea 
results of this study with 
-dinkers of three types show that larg 
substitutions of anhydrite for gypsum 


| may be made with six of them without 


affecting the properties of 
concrete produced from the cements. 
They alee tha ‘the seve 
clinker could be used with gypsum con-— 
taining up to about 25 per cent anhydri ite 


October 


Compressive Stre: math. 

Indicated? 


1 day bad 7 day 


SO; prom ANHYDRITE 


(b). = 41.5 per cent anhydrite; ; (ce) 
and (e) = 75.0 per cent anhy ae ‘oi 


TRACTS ROM MORT SPEC IME NS AT AG 


SO: rrom Source 


Containing 3.00 per cent SOs with pe 


18 hr. | 


2 without ser iou 
he ties of the cone rete, 


8S OF CL INKE R Fr. 
Length Change of 


psi., Mortar Prisms at 
7 Days, per cent 


 Contrac- 
tion in Air 


cement will flash set unless 


Expansion 
in Water 


0 608 
0. 009 
603 


0.073 
0.069 
0.066 


reaction cement with water. 
Hence, i 
forms the dual funetion. of preventing 

flash set and the rate of 


3675 
3850 
3808 
3833 


5283 
| 
5096 


4984 
5025 

4409 
4300 

4384 


3350 
308 


= control the rate of setting and hardening — 
- tas of portland cement because its rate of 
~ solution was not sufficiently rapid. In | 
- this connection, it is to be remembered 
that, when cement clinker is “ground 


447 O11 
016 
0.016 | 0.040 
| 60.015 4 Broken: 
0.0140. 037 


d; contraction during 7 7 days in air 


50.01 pe per cent anhy: 


208 


der vary in size “over the range 
_ proximately 1 to 75 uw. These partic les, 
ai being f agments of broken crystals, tend 
2 to dissolve at a greater rate than do per-— 
~ fect crystals of the same sizes, and the 
finer particles dissolve rapidly 


of Anhydrite and Gypsum” 
cent of Anhydrite Indicated 


18 hr. 


than do. the coarser par ticles. 
Studies: by Kalousek, Jumper, and 
75.0 Tregoning® and by others have shown 
24 br. 24 hr. th at the principal ‘components of the 


- pr ractical | purpo ses, , the 
of a cement 
sidered 
ea Tregoning, ‘‘Composition and Physical Proper- 


ree f Aque E ct From Portland Cement 
NE ) SIO ; ties o ueous Extract from 
TEN Discus SION Clinker | Containing Added Materials,’ 


of . 
was pointed out in the introduction Mat, 


ap 


rABLE VII _—RESUL TS or P HYSICAL TESTS FOR CE MENT rs OF CLINKER G 


Setting Time 
= | 


y 


Length C hange 
Mortar Prisms 


Compressive Strength, 
Gillmore 7 Days, per cent 


psi. 
at Age Indicated tt 
= Expansion | Contrac- 


3 3 day Water? tion in Air? 


Con- 
sistenc y 


From Gypsum 


3801— 


6:00 099 | 31538 | soos | 
1:45 1477 | 3384 
3 3613) | 


1858 


0.010 
0.022 


0010 | 


0.079 


Expansion during 6 days in water after 1 day i io luring 7 7 days in laboratory air 
‘+r 1 day in mold and 6 days in water. 
(a) = 25.0 per cent anhydrite; (b) = 37.5 per cent ant , an a 50. O per cent anhy 

62.5 per cent drite. 5 


= 


| that the mechanism by which gypsum | 
fi 
$.00(c)....| 25.0 5:45 | 1694 | 2975 
8.00(d)....| 25.0 | 3:25 | 5:40 | 1450. i 
— 
| at Method © 100-47 mortag 
& 
— 
— . 
air 0 87 | 0.47 | 0.83 | O46 | | | 
E 
| 
" — 
626.0 | | 6:20 | 1578; | 3728 0.008 | 0.070 yoo, 
nt 1005 0.067 
ot 0.007 | 0.076 
Ip 
ot | 
(a)*..| 25.0 | 3:30 | 6:15 | 2135 | 3533 | 5817 on 
8.25 (b)...| 25.5 | 3:30 | 6:25 | 1979 | 4233 | 5733 
d)...| 26.0 | 3:45 6:35 | 1930 | 3992 | 5542 
te 
— 
— 


en, CONTENT OF EXTRACTS FROM MORT 
INDICATED, G. PER LITER. 


AR SPECIME UN Ww ere identical in all case Hows ever 
803 rrom Source InpicatTep 


the time at which the concent ration of 
Containjng 3.25 per cent with per uk increas as the 3 Con tent of the 


of Anhydrite Indicated cement ine creased. hus, it appe: urs that 


50.0 the rate of reaction of the cement Ww 

hr. | 24hr. | 18 hr. 18 hr. hr. i8 hr. | 24 hr. “18 hr. water i is mi: naintained: at a high | level as 

long as the concentration of SOs in the | 
solution is maintained close to ‘the 

‘maximum possible for at pa ur ‘ticular 


clinker, Accordingly, if ns anhy. 


TABLE OF IN THE CONDUCTION AT 70 
ae io n i hak: in cement clink ker, a om tion >). "Samples 1, 2, and 3—Clinker C plus 2.25 per cent SOs 
of the alkalies is in forms which dissolve 2. Gypsum 62.5 per cent, anhydrite 37. 5 per cent 
very rapidly” in the liquid phase of the Gypsum 37.5 per | cent, anhydrite 62. 62.5, per cent nt 
cement pastes and that a portion is Samples 4 t, 5, and 6—Clinker G plus 3.25 per cent We 
d forms which are released to the liquid 62.5 per cont, 37.5 par 


phase gradually as the cement minerals 6. Gypsum 37.5 per cent, anhydrite 62.5 per cent 


react with w ater. Alkalies present Heat or ror SAMPLE CAL. a. CemeNT 


uJ the clinker wd sulfates dissolve e as such; Minutes Sample1 | Sample2 | Sample3 | Sample 4 
those present as glass and combined in _ 
compounds with silica .and alumina 
_ probably are released as hydroxides by * 
“to form calcium hydroxide, and the cal- — ; 
‘cium sulfate dissolves as suck. These Sample 3 Sample 4 | Sample 
products then react® with each other to 
“establish 1 the equilibrium represented 
below in (s) and (d) = 7 


“4 


ow 


2 (Na, K)OH (d) = (Na, K).SO, (a) ra 
Ca(OH): (d) = Ca(OH), (s) 
Yo All cements contain many times the 
amount of calcium sulfate which | 
soluble in the amount of water in 
‘sulfate dissolves gradually to m: aintan 
+ the equilibrium represented above asthe 
-aluminates tend to destroy it by. 


5 
4 
of 
8 
6 
4 
9 


dr ite is to” replac gypsum without de 
“form calcium sulfoaluminate. per g. ‘SOs contents creasing the early strength possible from 
5, 1.9, and per cent, respectively. a cement with | the optimum amount | of 

the ‘cement with water ‘ia, a time 7 _ These data show the mar ked effect of in- gypsum, it seems that the natural an- 
will be reached at which the solid cal- — ereased SO; upon the rate of reaction of hydrite would hi ave to have the ability” 
cium sulfate will be depleted, and that, - this cement. From what was said im "to maintain a high concentration of 80, 
from this time on, the concentration of 7 “Inediately above, during the first few ay in the liquid phase of the cement paste 
80s in the liquid will decrease until it ~ hours-the liquid phase in the pastes of over the period of time during which a 
aches s the value required by the solu- ‘these “ements w ould | to have similar concentration of 80) is maine 


centrations of the alkali hydroxides i in- 
crease until, finally, the liquid phase is SROOM TEMPERATURE. 


almost entirely a solution of calcium — 


Lerch, * Table VIL (p. 1274), shows | 
‘that, with seven cements from clinker 


No. 16823 containing from 1.0 to 4.0 per wih sont per} 
80s, the amounts of heat liberated 
Clinker A with 2.0 per cent SO; as anhydrite 
e almost. identical for the seven Clinker B with 2.0 per cent SOs as gypsum 


cements at 4 hr. whereas at 12 2 hr. the m: 
*W.c. and E. E. Pressler, “Solubility 
of Ca(OH): and CaSou2H20 in Dilute Alkali Sol-— 


3 min. Shr. | 12hr. | 18 fr. 


= 


wht 
|} PABLE vI 
— cen 
¢ : cen 
Py 
pas 
int 
fat 
ra 
up 
{ 
_ | ak 
| wh 
1 
62.0 | 627 | 625 
69.7 | 69:3 | 70 ©... 
— | 78 | 728 | 
rh a be the 
= 
“ide 
chi 
7 
— 
)F CEMENT PASTE AT 
= | —-—_____—— | | — — 9 
"Clinker with 1.0 per cent SOs as gypsum + 1.0 per 1.42 | 0.74 | 0.17 | 0.01 | 0. ay 
— 


to ‘deter ‘mine the exten to. 
therefore, to t 
which the concentrati 
acts 


‘fiquid phase of paste was 

changed by replacing the gypsum in the 
cement with natural anhydrite. - from the mortars made with clinker B 
study, pi of 100 of ound with 2.0 per cent SO; as gypsum 
that the § SO; had been com- 


the mortars used in the physical tests. 
For example, the data for the extracts 


"rotated i in n stoppered fl: ae at room tem 
~ perature for various periods of time 


the results in Table IX 


relatively large ‘amount of SO; uncom-_— 
bined at substantiates the 


upon concentration of S SO; 


- Again, from the ds ate in Table IX, it 


a of this ty pe sh should 
because, in the: past, ‘many inv estigators 

have felt that results of studies with 
pastes having water-cement ratios dif- 
~ ferent from those of practice could not be 
interpre ted in terms of concrete. How- 
ever, since it is now known, as pointed 
- out previously, that the liquid phase of : a 


may be seen that the concentrations of | 
the pastes during the early 

iods varied between linkers. This is 
expec ‘ted since, as pointed 
viously, the solubility of gypsum varies 
with the s alkali content of the sciution 


which, in turn, varies with readily solu-— 


cement is essentially a solution of 
caleium and alkali hy droxides and ble alkali content of the clinker. 
fates, it should be to predict the "some cases, the cone entrations of 


effect of chi anging the water- cement 
ratio. The concentrations in the liquid hr W ith A, concentrations 
of the paste depend prim: wily of SO3. were higher at min. in the 
upon the amount ‘of readily soluble pastes of cements with a mixture of 
alkalies in the clinker, , as may be seen &ypsum and anhydrite ‘and anhydrite 
- from the work of Hansen and Pressler® —_ alone than they were in the cement with 
which gives the solubilities of CaSO,- 


DL of gypsum alone. These variations prob- 
and Ca(OH): in s solutions of KOH 


7 
¥ and NaOH. Since the amount of alka- 


were eable to maintain the ‘concentrations 

of SOs equal to those obt: ained with 
gypsum alone for per iods of at least 8 hr. 


cause the fine broken fragments of gyp- 
sum and anhydrite would tend to pro- 
greatly with the water-cement ratio 
of the paste, the major effect of using a firstfew minutes. 
normally used in practic e will be 
| “dilute the Solution with “respect 
a crease their concentrations in the solu- 
tions. principal al effect of this will Th 
to decrease the concentration of cal- 


= are the result of supersaturation be- 
- lies dissolved in the early periods will not 
supersaturated solutions during the 
higher water-cement ratio. than that 
sodium and potassium salts and to de- i 
cium sulfate in the solution in the same 


sets, and, as may be seen trots Table I 
; and | II, repla acing gypsum by anhydrite 
up to 62.5 per cent anhydrite’ had 


proportions. If the rate of reaction 
the cement varies with the concentra- 
tions of the calcium and alkali hydrox- 
ides and sulfates in the liquid phase, 
{oe in the ws ater-cement ratio of the - 
| paste will, change the rate of reaction 
but changes in the wa ater-cement r: 
within certain limits should not change 


of these cements. 
— The optimum amoun t of § SO; selected | 
for clinker 2.05 per cent and, from 
Table IX, “may ay be seen that this 
-. the nature of the reaction products be-. 4 faster rate than did clinkers 
cause of their relativ ely low solubilities. — Also, from Table IX, it appe: 
‘The data in Table IX indie ate that the 


s A and B. 
ws that, 


although the mixture of anhydrite and 


~ SSION 
—Menets. Hansen range investigate 
The basie clinkers used are all all in the 
v-alkali range and, also, most 
‘them have relatively low potential tri-- 


linkers are usu: sually much more tolerant 
of solution of the ret 


paper n use anhy in portland 
cement. Howe ver, a note of warning 
should be- sounded for the benefit of 
those who might apply the conclusions 


produe tion of cement outside the 

7 1 Director of Research, Lone Star Cement Co., 


: 
of the rate 
those with higher alkali. 
ealecium aluminate content 


949 AS ST B UL E 


= as was the gypsum alone. | 


its 


W and B, the mixtuve linkers cannot made. 


clinker SO; at a much 


concentration of SOs j in the 1 
obtained w with gypsum, the ‘mixture 
anhydrite : and ‘gypsum was combined 


with the alumin: ates at about the same 


results of these studies of 
tracts of cement pastes show that 
“tures of equal parts Of anhydrite and» 
gypsum behave very much like gy psum 
alone with respect to rate of solu: ion and = 
rate of reaction cement “minerals. 
= Accordingly, they explain why mixtures $i) 
_ of anhydrite and gypsum are as effective ana 
in ‘controlling the rates of setting and 
of cer ortain ceme! its as is 
th: ut, 


he results of this study wir 


with a number ‘of por 
mixtures of anhydrite and gypsum could — 

replace gypsum without adversely 
fecting either the setting times of the 
cement pastes or the strength and vol- 

“ume change characteristics of the con- 

crete made from them. With six of the 

seven clinkers studied in this investiga- 

tion, amounts of anhydrite equivalent 
‘from 62.5 to 71.5 per. cent of the SOs in 
the cement yielded satisfactory results. __ 

Anhydrite, equivalent to more than 25 
per cent of the SO; content of the 
cement, appear ed to be harmful w with the 

Since this study’ ‘was limited to seve 

clinkers, gener al conclusions for 


Hower ever, it 


13 ceptions, 25 to 75 per cent of the gypsum 
7 could be replaced with natural anhydrite. 

In a few ec: ases might be to. 
substitut 


> 


significant effect upon the setting times" 


edg 


"pany j 
is ally rateful to rq 
Ellingson, Mr. L. L. Huspek, : and Mr. 
H. O. Ni who supervis¢ the 
work, physi ical testing an 


of hydration studies, respec tively. 


in cement exceeds the rate of solution of 

the calcium sulfate. The lower solubil-— 

_ ity of anhydrite i in n comparison | with gyp- 

sum is well known. The action of alkali 

in increasing the rate of hydration of tri- 


aleium has also recog- 


| — 
ver, 
of 
my 
ease 
iter 
the 
th 
ular 
hy. The results of this study are 
— 
4 | 4 t 
— 
of ithors take pleasure in acknowl- 
an- ing the assistance of their associates 
30; — 
ste — 
— 
— 
7 
is 


0.7 to 0.8 per cent, I would predict great ter 
4 danger of quick setting in the cement if 
anhydrite i is substituted for gypsum as 


cent or so the alkali exceeds 


retarder. 


Another point in favor of gypsum as psum. would genera 


retarder in comparison with anhyc ‘drite is” 
its action as a grinding aid. The authors - 
inform me that the data are based on 

laboratory grinds. — Our « own records of 
similar show that gypsum increases | 


use of either ‘anhy ‘Iride or 
__ plaster of Paris has no such effect. If a 
were made of the number- of mill 


"sired fineness, 
interest to ‘cement manufacturers con- 
with ty of various ty pes 

‘warn that of anhydrite for 


_all or even part of the gypsum should not 


unless an adequate » study o of 
the effect of the substitution on stability © 
setting time and on grindability | has 
been made, as the authors have done. ‘ 
Mr. S. Rotter? (by letter). 
believe that the conelusions in 
elleve 
= regard to the use of anhydrite in port- 
_, land cement should be taken guardedly. 
= They have overlooked an important 
variable in this problem, and this is all 
more surprising since variable 
was fully considered in a paper on this 
subject, which the authors have not Te 
ferred to, entitled “Relative Value of 
Gypsum and Anhydrite as Additions 
Portl nd C ement” by the w riter and 
Murray Halwer, published as Technical 
Paper 578, Bureau of Mines, 1937. 
he important variable in this syste m 
is the adsorbed water — v apor in the 7 
cement. In this paper, and i in previous 
3 publieations of the writer, it is shown 
that ardation of the setting of 
-¢linker profoundly affected by 
Only a a few tenths of a per 
cent of adsorption of water vapor may 
determine whether the clinker will be 
slow or quick setting, and whether or not — 
anhydrite can be used, and the percent- 
which may be incorporated as a 
I cement of gypsum. 
On the basis of the observations which — 
have been made, I conclude the 
action of a retarder of portland cement 
consists of two parts. me of these in- 
volves the chemical “effect” of the r re- 
 tarder, residing chiefly i in the calcium ion 
reaction, and the other the contribution 


a 


of adsorbed water vapor which it can 


make to the clinker. In regard to the 
latter point, one of. functions of 
~ added gypsum is to provide water vapor — 
to the clinker at a time great recep- 


the data we ant 


<3 


tivity during the ball mill grinding. T ‘he 
the extent that this Teaction is impor- work in which a _ number of different 
“tant, one cannot envisage the ‘complete clinkers ground, both with and 
‘laceme nt of gypsum by as without gypsum in porcelain jar mull 


‘authors are with some 


gy peum of the tendeney the | 
_ cement to coat the balls and sides of the 

possible, and frequently it could be up mill, whereas no such coating was Ob. 


to 50 per cent. In my opinion gypsum served when gypsum was used. How. | 
_ is favored not only because of its water- 


Fe: e ver, in our studies, i in which the grind. 
vapor contributing capacity, but also its ing was done in a steel mill, no coa ing 


greater rate of solution and its gr reater ott w as observ ed in any of the grinds, 
solubility when in the partially dehy- It is impossib le from our studie 
_drated state in which it for the most part predict that substitution of anhydrite 
_probabiy exists in cement. The added a for gypsum will have an effect upon the 


‘3 
gypsum provides the necessary reactions 7 grindability of the cement. 7 However, 
this work was limited to seven clinker 


in trigger-like fashion, permitting the 
and to grinding in a small batch mill, 


slower- ~acting anhydrite to exert 
The fact that Mr. Swayze has found dif. 


effects on cement later on. “4 
Mr. WwW. C. (author's ferences -grindability when. either 
BA anhydrite or sub- 


ure).—Mr. Swayze points out that it or plaster of Paris was 
stituted for gypsum in laboratory tests 


might not be possible to substitute an- 
hydrite for gypsum with certain co points to the possibility that such dif. 
ferences might be found under some 


ments. Ww would expect. from 
conditions in commercial practice. 
=, any plant contemplating the 
substitution of anhydrite for gypsum 
should, as Mr. Swayz ze points out, recog. 
this possibility determine 
whether or not such a substitution 
would have an adverse upon the 
efficiency of grinding. 


nts which not pe rform satis- 
factorily with gy psum ¢¢ — a con~ 
sider able of anhy drive. 
Howe ever, we Mr. 


cs or all of the gypsum has no harmful — 
~ effect upon the properties of the ‘cement _ Mr. Roller calls atte sntion to the part 


deciding to make such a change. Played by water vapor in the setting of 

Nie: cements. WwW e were familiar with the 
ses ¢ > 

r. Swayze raises a question regard- very valu: ble publications of Roller and 


ing x the influence of the type of calcium — ~ his coworkers on this and other phases 


- sulfate on the grindability of the clinker. efthe setting of cement. A review of the 
In our study, each clinker was ground ‘literature ‘not given because of the 
"with gypsum to give cements with ‘changes which have been made in the 
_ and 3.5 per cent SO; and with anhydrite a composition and the manufacture of 
_ to give cements with 0.5 and 3.5 per cent cement over the years and because 


Records were kept of the number Lerch’: new light on the 
mill rev olutions for each grind. It is” 

not possible from these to find 

‘consistent difference between the num-— 
ber of revolutions required to give the — 
desired specific surface and the quantity gy psum vapor to the 

of ealeium sulfate in the cement or the — 


eal lat clinker during grinding and of producing 
se. » 

ca ate us calcium sulfate hemihydrate and soluble | 

> 

ple, with one clinker, specific surfaces of ~ anhydrite which dissolve at high rates 


In the manufacture of cement today, 
at 2350 revol efforts are -made to prevent as far 
SO; gypsum, 30 revolutions wit possible de hydration. of the gypsum be 
3.5 per cent SO; as anhydrite, at 225) 30 cause it is re cognized that dehydrated 


-revolutions with 0.5 “per cent O; as gypsum produces what is termed false 

set or premature stiffening.* The means 


“gypsum, and at 2200 revoluti ions with 0. 5 


per cent SO; as anhydrite. In this series minimizing dehy ration of the 
7) of tests, one might conclude that the as 


eand ing, adding small amoutits of water to 
or gyp- 
with substitution of anhydrite for gyp-_ the mills, and cooling the cement prior 


sum. However, it is believed that such — - storage. We e believe, therefore, that 


Ww vould not be justified from 
the results of a single series of tests in a the ability of gy psum to provide wat 
vapor during grinding is no longer 4 


small batch mill, but one might be justi- ‘Teason for using gypsum in cement. 


7. role played by calcium sulfate in the 
setting and hs ardening portland | 


ment. 


fied in the conclusion that the amount 
ty pe ¢ of calcium sulfate had no effect, 
‘Lea and Drese h, the ‘Chemistry of Cement 
upon the efficiency of grinding. _ _ and Concrete," Edward Arnold and Co., p. 188 
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of the word ith the suffix 1 INE,” Tt was agreed 
petroleum nomencl: lature the ending “BNE is gener: aily applied to pur 
hydrocarbons. Further ‘more, since the suffix “INE” is applied to gasoline 

‘it should also be applied to ‘kerosine. 

| The. American Society for Testing Materials and the Institute of Petro- 

 leum, realizing that there is still not uniformity in the petroleum world | 

regarding the correct spelling of this particular product, desire to ang 

their strong, recommendation for. inter rnationa gnition of the spelling 


vey of the. ime mistry 
nishes, lacquers, and enamels. Sufficient 
chemistry is included to indicate the de ri 
vation of synthetic resin bases and the 
mechanism 0° the action of drying ails, 
driers, , solvents, and other raw materials. 
Throughout the book the isis is, On 
technological aspects, and information o 
exposure tests, viscosity, film -properti 
hiding power, special applications and sur- 
face pre parations — is given, There are 
illustrations, charts, table s of data, and. 


ibliogr aphic references. 


3 


M. technical committee work, | 
publications, and test equipment are re- 
ferred to in the chapters on the testing of 


valuates the ad vantages and dis- 


advantages of each and gives complete 
specifications. "He covers in detail the | 
recent advances in the work of present 
hardness ss committees of the leading tech- 
ies; there numerous: 
references to A.S.T.M. works on hardness 
and hardness testing. 


aaa Vincent E. Lysaght is a graduate o 
. Since 198 soci- 

incent E. Lysaght has written this book. LT. h = he — oci- 

nw materials and the examination No attempt has been made by the author ated w vith t he 1 son Tec hanical In- 
strument Company, where he has dealt 


discuss hardness in detail from the 

standpoint but he has tried to. all problems involving testing, 
development, and research in hardness 


— Copies of this 5 509-page publication can describe the ~ commonly used hardness rs. 
be obtained from‘the Reinhold Publishing testing. He has written many articles 


test d f tk ble rolved 
Corp., 330 W. 42nd St., New ork, N.Y., a9 presented talks on the subject to 


eof a great er of i inquiries 
have come atte antion through 
S.T.M. committee work, conferences, 
lectures, correspondence and other work — 
with the American Society for Metals 
_ Amerie: an Soci iety for Tool Engineers—Mr. | 


practice, this new book covers the many 
_ problems in the hardness testing of metals 


San da rd nd Welding Terme and Chart of Weld oribes 
Processes 

Tue importance of clarity i in 
making understood and understanding 
communications: cannot be e overempha-— 
ied—this is the useful function of 
language. ith the enormous technologi- 
eal developments of recent years, the . 


lish age has become incre in- 


Pervade Our Industrialized Society 


Tue following i is the sum-— stapHard item, 
ine luded as the last portion of a standardisation per 


paper published in the 8 Spring, 1949, reference basis for setting Se de- 


gree of application, 
Standards W ‘orld by F. E. Powell en "Standardization 


To ite a standard ter- 


> 
minology for welding the American Weld- ization.” Mr. Powell is a Technologist i cass which was classically founded on moderate- 
ing Society, after four years of intensive Commodity § Standards competition in goods having sup- 
effort, has just publis hed the Stan- tional Bureau of Standards, In his posedly identical units. Adherence to 


dard elding Terms Their 


paper he makes pertinent Teference to standards now makes competition 
AS.T.M. 4 possible on the large scale found on the 


stock and commodity exchanges. 
SuMMARY 4 £ r ts ar 
day’s standard products are actually inter 


“To ‘summarize, we find that the eco- a change 


500 terms and 57 Its prepa- 
ration involved oe many y basic con- | 


able to a greater degree than the 
‘standard’ goods of the classical free enter- 


‘penetration, and “bond”; “bead weld” industralized “society. They # prise economists. On any scale of trading, 
and “weld bead”; cking wel d” evident not only in physical for provide buyer and seller alike 
“back w eld,” to oie, afew. — ro sties = the mass market but in the intangible with definite bases of comparison and sup- 
forms of industrial process and our com- port reputable producers by 
Master C hart Of Welding racesses mon speech. The essence of our study, goals to attain or exceed. 
listing all 37 welding processes in comme r- with particul: ur reference to mass produc- _ Histor ically, stand: ardization and — 


business in this e country grew up through 
- Mutual voluntary support. Now a large 


tial use today and Process Charts compar- 
ing these processes on the basis of similari- 
fies and differences of 24 fundamental 


ere ms be 


ion an 


industry in its own right, standardization 
tharacteristics important in _ production tronilly: inter: not only made mass production pos-— 
welding should prove very he ‘Ipful. erms. preted, is the basic principle of stand: ard- sible but has provided direct Savings 


= ization and provides a criterion for gaging amounting to millions of dollars on indi- 
“aa of the Shenitant Terms and Their both its success and its economic worth. _ vidual programs. Similar benefits are ex- 
Definitions may be obtained at $1 per The principle of interchangeability applies pected from international stand: ardization 
copy, copies of the Master Chart of Welding as. well to close functional as ‘to close —_—s now under way, notably the unification of _ 
Processes and Process may be obtained at er physical similarity, as_ illustrated - by 4 _ American, British, and Canadian screw | 
35 cents per set of five ($1.25 for both if transactions based on performance speci- threads. _ The field of national as well as in- 
purchased together) from the American Ae fications. The — degree of interchange- __ ternational standardization offers us broad 
Welding Society, 33 West ‘39th St., New ability wide ly. § Stated generally as 


York 18, N.Y he of actual to use of a 


October 1 ?. A 


NEARLY 25 years ago the J iety for Testi 
To THE industrial user | years ago the American Society for Testing _ ae 
the sive volume edited by William von Fischer, 
out Dept. of Chemistry and Chemical 
the Engineering, Case Institute of Technology, 
ob- 
ting 
rite Indentation Fiardness Testing author 
ver, A result of over 20 years 
kers 
ther | — 
dif. 
Ae — 
the 
sum 
ition 
the 
ause | terms or special use of existing words. = 
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